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ABSTRACT
 
During February 1971 two 0.04 scale models (ROS NB1 and ROS WBI) 
of the Grumman Aerospace Corporation Earth Orbiting Shuttle vere 
tested in the Grumman Aerospace Corporation Low Speed Wind Tunnel 
(Test No. GWT 289) to determine the basic subsonic aerodynamic 
characteristics. The configurations vere tested at a Mach Number of 
x 10 per foot, and a dynamic pressure of
,0.17, Reynolds Number of 1.6 
0.278 psi. Test variables included configuration buildup, elevator
 
effectiveness, rudder effectiveness, and aileron effectiveness.
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SUMMARY
 
Two 0.04 scale models of the Grumman Aerospace Corporation Space Shuttle 
Orbiter were tested in the GAC Low Speed Wind Tunnel during February 1971. 
The models, a 'wide body and narrow body orbiter, were investigated to obtain the 
subsonic aerodynamic characteristics of each. investigations were conducted 
for body alone, body-wing, body-vertical tail &nd body-wing-vertical tail 
configurations. For the complete model configurations, selected aileron, 
elevon and rudder control surface deflections were investigated. The models 
vere pitched over an angle of attack range from 4o to 240 at fixed sideslip 
angles of 00 and 30, yawed over a range of -150 to 150 at fixed angles of &ttack 
0° . - and 210 The nominal test conditions were a Mach number of 0.17, a Rey­
nolds number of 1.6 x 10 per foot and a dynamic pressure of 0.278 psi. 
Combinations Tested 
B1 B2 
BIWI B2W1
 
BIV B2 V2
 
B1W1V1 B2WV
1 2 
B1W2V3
 
Elevon, aileron and rudder were deflected for specific configurations during 
the investigation. Refer to the data collation sheets, page 10 through 12 for 
a complete tummary of test variables. 
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Component Nomenclature
 
BI - Basic Narrow Body
 
B2 - Basic Wide Body
 
W1 - Basic Narrow Body Wing
 
W2 - Modified W1 (See Figure 7)
 
V1 - Basic Narrow Body Vertical Tail
 
V2 - Basic Wide Body Vertical Tails
 
V3 - Wing Tip Verticals on Wing W2 -

El - Engines (See Figure 8) 
Pages 25 through 30 give the pertinent dimensional data for the components
 
described above.
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Notes: 
1. PositivL directions of force coefficients
 
moment coefficients, and angles are
 
indicated by arrows.
 
2. For clarity, origins of wind and stability
 
axes tiave been displaced from the center
 
of gravity.
 
Cn
 
Cy 
-
 2$YsCD
7 CL
 
Eig';re I. Axis systems, showing direction and sense of force and 
moment coefficients, angle 6f attack, and sideslip angle
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SADSAC NOMENCLATURE
 
COEFFICIENT COEFFICIENT NAME 
BODY AXIS STABILITY AXIS WIND AXIS 
CA Total Axial Force CA 
CAB Base Axial .Force CAB --
CAF Forebody Axial Force CAF 
CD Total Drag-Force CD CDTOTL 
CDB Base Drag Force CDB CDBASE 
CDF Forebody Drag Force CDF CDFORE 
CL Lift Force. - CL CL 
CN Normal Force CN 
Cy Side Force CY CY CC 
C1 Rolling Moment CBL CSL CWL 
Cm Pitching Moment CLM CLK CPM 
Cn Yawing Moment CYN CLN CLN 
L/D Lift-To-Drag Force Ratio L/D CL/CD 
L/D Lift-To-Forebody Drag Force Ratio - L/DF' CL/CDF 
N/A Normal-To-Axial Force Ratio N/A 
N/A Normal-To-Forebody Axial Force Ratio CN/CAF 
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DATA REDUCTION
 
All data were reduced about the stability axis. The moment reference
 
point (NRP) is located at FS = 1485 inches, WL = 377 inches and BL = 0. The
 
aerodynamic coefficients were based on the following geometric constants:
 
2
 
SREF = wing W1 planform area = 9.1952 ft.
 
=
IREF fuselage B1 length = 6.432 ft. 
bREF = wing W1 equivalent span = 3;892 ft. 
Tunnel flow alignment corrections and the effects of the support system on
 
/ 
the model were determined by testing the model upright and inverted and with ani
 
without an image system. These tests were run for the body alone and body~wing,
 
configuratiofis. Effect of the support on data were evaluated for yaw cuts by
 
running inverted and inverted with image. Body alone and body-wing-tail were
 
tested in yaw.
 
Tunnel wall corrections were applied to angle of attack, drag force, and
 
pitching moment. The equations for these corrections are listed below;
 
Aa 1.203 CL
 
ACD o.o18 CL
2
 
ACIM = O.o4 CL 
The model blockage correction to indicated tunnel dynamic pressure is
 
Yaw date were not corrected for tare and interference effects of the support
 
system.
 
A flow angularity correction of a constant +0.35.degrees angle of attack
 
was applied to all pitch runs by SADSAC, per instructions of GAC.
 
All drag values presented herein are gross values in that the effect of
 
base pressures have not been subtracted out. Base pressure corrections are
 
unavailable for this report.
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TABLE II 
TEST CONDITIONS 
TEST GWTT 289 
REYNOLDS NUMBER DYNAMIC PRESSURE STAGNATION TEMPERATURE 
MACH NUMBER per unit length (pounds/sq. inch) (degrees Fahrenheit)
 
n 6•7 o -278 8n aegjpp
 
BALIANCE UTILIZED: Yo1(f-Type Low Speed Wind Tunnel 
COEFFICIENT
 
CAPACITY: ACCURACY: TOLERANCE: 
.5 lb. i .002NF + 4000 lb. to -2000 lb. -. 

SF ,500 lbs. = O.70
 
AF 5 lb s +.2 1b. i .O=5>
00 , 
PM .+1200'f . lbs. 1I ft. Ib. h .005 
YM 1PO0 ft..- lbs. ± 1 ft. lb. ± .005 
RM +1200 ft - lbs. _ If 1.. .005 
COMMENTS: 
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TEST FACILITY DESCRIPTION
 
The Grumman Aerospace Corporation Low Speed Wind Tunnel is a continuous flow,
 
open circuit, closed throat tunnel. The test section is 7 feet by 10 feet
 
by 20 feet. A 12-foot diameter propeller is driven at speeds up to 1200 rpm
 
by S 1750 IL induction electric motor.
 
PEPFRF 4 CE PARJMETERS: 
Speed Range (mph): 134 maximum
 
Reynolds Number (x 106/ft): 1.7 maximum
 
Operating Pressure: Atmospheric
 
Dynamic Pressure (psf): 46 maximum
 
Stagnation Temperature: Ambient
 
Power (HP): 1750
 
TESTING CAPABILITIES:
 
The GAC Low Speed Wind Tunnel is equipped for aerodynamic force and pressure 
testing on 3-dimensional, 2-dimensional, and reflection plane models. Capability 
also exists for condicting powered model, flutter, jet flap, flow visualization, 
and wake survey tests. 
A variable frequency power unit having a range from 0 to 660 HZ, and a
 
macimum output of 100 KW is available for the 3 phase induction motors used in 
-powered models. 

Available model supports include: two and three point supports, a single 
mount with fixed linkages for setting model pitch attitude, wire supports, and 
njp±i,:rtYjl mount for hlf model tests. Special installations can be provided to 
sting support models. Image systems are available for evaluating model support 
tare and interference effects. 
15 
1EST FACILITY DESCRIPTION
 
(Continued)
 
The tunnel primary balance is a six -component mechanical external yoke 
type. The balance incorporates a pitch arm with + 450 pitch capability and a 
Taw table which can provide + 450 of yaw. Capability also exists for conducting 
bests with internal strain gage balance installations. 
Removable wall inserts are available for 2-dimensional tests and a station­
)ry ground plane is available for investigating ground effects. 
-*n :24 1800 computer system serves as the facilities data acquisition and 
-eduction center. It is dedicated to the facility and provides on-line data 
?eduction capability. On-side plotting is also fvailable on a Calcomp drum-type 
flotter.
 
The facility can provide photographic, closed-circuit and play-back tele­
rision documentation. Manometers and scanivalves are available for pressure re­
:ording.
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FIGURE b. PHOTOGRAPH OF ROS WBJ. (WIDERPBODY), 
REAR VIEW 
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0 
Flow through models of the four air-breathing engines that swing out
 
of the fuselage. There are two on each side; the forward one under
 
the 2.of the rear. See sketch for size,and location specifies.
 
1.7 X,
 
ZVPIA.8 147.&27-to 
. WL425 150... A,2,7 .-. ,A. 
4,50 
• ,,/z, o 5/2 -on,, ' " g 0 
PP/A LOWER 6MCGlt ,%y$ Ar up eCAA' 4A5S'H
 
Ct~s s~wN)(ZCM SA/OWA,)
 
* Note I!- Body.flap isdeflected-JE (T.E. up)'.from F.R.L. Hinge line 
is at FS 1983.125. In future tests, this particular configuration 
will be denoted as Fj: 
('/25•',t'LE) -

FIGUREO 9, 50D"Y FLAP F I
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TABLE III
 
MODEL COMPONENT: BODY - (B1)
 
GENERAL DESCRIPTION: Basic ROS-J h Bodr (1/25 Scal.)' B9ODY- FLAP iS, 
PEFLE-CTEO DfERF25Dh% TRAauM6 2D&9g UP (BODY FLAP IS BUILT 
ITO FUSFL.SG) 
DRAWING NUMBER: 518 flOD 800
 
DIMENSIONS: FULL-SCALE MODEL SCALE
 
(ft. or t 2 ) (t. ftfor 
Length R 643
 
Max. Width n I IP
 
Max. Depth PA,7 1,15
 
Fineness Ratio
 
Area
 
Max. Cross-Sectional 616 .986 
Planform - ooo 6.38 
Wetted iPP61o 20.18 
Base(projected) 590 ,)L4 
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1AnnnL IV 
MODEL COMPONENT: WING WI
 
GENERAL DESCRIPTION: BASIc IO5 NSI WTIN6 .Ii ; SCALE)
 
DRAWING NUMBER: 51 MOp 202 
DIMENSIONS: FULL-SCALE MODEL SCALE
 
(F OR FT (FT 0 R FT TOTAL DATA 

Area 
Planform F-nn4 1 47, 1 1, 5 
Wetted #5"
 
Span (equivalent) IS. Ii 
Aspect Ratio /Ie0, 
Rate of Taper .T 
Taper Ratio'"*__ 29,9: 
Diehedral, Angle, degrees 50 
Incidence Angie, degrees + 2_0 O m 
.Aerodynamic Twist, degrees ',
 
Toe-In Angle
 
Cant Angle
 
Sweep Back Angles, degrees
 
Leading Edge 60Z
 
Trailing Edge 1,Y" -tF.Y
 
0.25 Element Line 112,90- //P,1 
Chords: 
Root (Wing Sta. 0.0)
 
Tip, (equivalent) ... "i.,S.
 
MAC I5l.Z 
Fus. Sta. of .25 MAC /.5,20 ,,v 
W.P. of .25 MAC 30,916
B.L. of .25 MAC
 
Airfoil Section
 
Root ifja,Z J 6A1BE,& Oi.TII/lkWFS 
Tip 3%C t 4M'er /0]J 4 9 4S6veC 
EXPOSED DATA
 
Area 3L /i//
 
Span, (equivalent) c?,_,
7 
 
Aspect Ratio ., L' 
Taper Ratio Q.72 4 1 7? 
Chords 
Root 7. 3/3.ter 

Tip 13., . ,53l 
MAC F6/, 
Fus. Sta. of .25 MAC 
W.P. of .25 MAC __ 
B.L. of .25 MAC
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TABLE V
 
MODEL COMPONENT: Vertical Tail (VI) 
GENERAL DESCRIPTION: 'Basic ROS-MIlVERTICAL TAIL 
rI 
DRAWING NUMBER: 518 MOD 863 
DIMENSIONS. 
Area, 
Span (equivalent) 
Inb'd equivalent chord 
Outb'd equivalent chord 
Ratio movable surface -chord/ 
total surface chord 
At Inb'd equiv. chord 
At Outb'd equiv. chord 
Sweep Back Angles, degrees 
Leading Edge 
Tailing Edge 
Hingeline 
Area Moment (Normal to hinge line) 
FULL-SCALE 
(ft. or ftc) 
805 
33.3 
34.6 
.13.75 
_3 
,3 
49o 
79.7o 
28.70 
6v 
-MODEL SCALE 
(ft. or ft.2 ) 
1.29 
1.33 
1.38 
.5 
. 3 
45 
28.7o 
02 
Airfoil Section NACA 64 AOI 
27
 
TABLE VI
 
MODEL COMPONENT: BODY - (B2) 
GENERAL DESCRIPTION: BASIC .ROS-WMI BODY (1/25 SCALE) 
DRAWING NUMBER: 518 MOD 804 
DIMENSIONS: FULL-SCALE(C %rt.t) MODEL SCALE Cft or f 62 
Length 1'61 644 
Max. Width 448 1 ' 
Max. Depth 28.8 1.15 
Fineness Ratio 3-6 3,' 
Area 
Max. Cross-Sectional 956 1.53 
Planform -516o 8.26 
Wetted 13,930 22.29 
Base 744 " 1.19 
28
 
TABLE VII
 
MODEL COMPONENT: Win Body Tails (V2) 
GENERAL DESCRIPTION: Basic ROS-Wtl'Vertical Tails 
DRAWING NUMBER: 518 MOD 8o4 
DIMENSIONS: 
Area 
Span (equivalent) 
Inb'd equivalent chord 
Outb'd equivalent chord 
Ratio movable surface chord/ 
total surface chord 
At Inb'd equiv. chord 
AtOutb'dequiv. chord 
Sweep Back Angles, degrees 
Leading Edge 
Tailing Edge 
Hingeline 
Area Moment (Normal to hinge line) 
Airfoil Section 
Cant Angle 
FULL-SCALE 
(ft. or ft ) 
670 
3.5 
3. 
9'.8 
N/A 
NIA 
40o 
8.5o 
NACA 6EAOIO 
150 
MODEL SCALE 
(ft.or tb,) 
1.07 
1.2 
1.33 
.6 
N/A 
N/A 
400 
8.50, 
29 
TABLE VIII
 
MODEL COMPONENT: WING TIP FINS (vR) 
GENERAL DESCRIPTION: IRTmTOAT. rnu Tn!ArFT AT T TIPS OF T CLIPPED 
BASIC WInG (ntSIoI@Aflm W ) 
DRAWING NUMBER: 	 518 MOD 807
 
DIMENSIONS: FULL-SCA E MODEL SCALE 
(ft. or ft ) (tt. or ft 2 ) 
Area 	 -684 i.09 -
Span (equivalent) .1 1.21
 
Inb'd equivalent chord '3o.25 1.21
 
Outb'd,equivalent chord -1 o.61
 
Ratio movable surface chord/
 
total surface chord
 
At Inb'd equiv. chord .274 .2T4
 
At Outb'd equiv. chord .5 6 .5k6
 
Sweep Back Angles, degrees
 
Leading Edge 4o 40o
 
Tailing Edge L8.44o 18.446,
 
Hingeline 18.44o 18.4o
 
'Area Moment (Normal to hinge line) 805 	 1.29
 
' 
Cant Angle 	 150(Outboard) " 150
 
lOo 100
Toe-In Angle 
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NOMENCLATURE 
SADSAC 
SYMBOL SYMBOL DEFINITION 
Ab base area; 2 2 2 m ,ft , in 
a speed of sound; m/sec, ft/sec 
AR ASPECT aspect ratio, b2/S 
b REFB wing span or reference span; m, ft, in 
c wing chord; m, ft, in 
o wing mean aerodynamic chord or reference 
chord; m, ft, in (see I ref or refl) 
c.g. center of gravity 
C.P. center of pressure 
CA CA axial force coefficient, FA/qSre f 
CA CAB base axial force 'coefficient, [ (Pw -pb) /q ] 
b (Ab/Sref) 
CA CAF forebody axial force coefficient, CA - CAb 
CD CDTOTL drag force coefficient in the wind axis 
system, FD/q Sref 
31
 
NqOMENCLATURE (continued) 
SkDSAC 
SYMBOL SYMBOL 
C' CD 
CL CL 
C CBL 
COt, s CSL 
CWt 
C CLMU 
m 
C
m's 
CLM 
C 
in', W 
CPU 
CN CN 
DEFINITION 
drag force coefficient in the stability axis
 
system, FD/q Sref
 
lift force, coefficient (stability or wind axis)
•FL/q Sref 
rolling moment coefficient in 'body axis 
system, M /4 S b 
x :ref 
rolling moment coefficient in the stability 
axis system, Mx, s/q Sref b 
rolling moment coefficient in the wind axis 
system, Mx, Jq Sref b 
pitching moment coefficient in the body aids 
tsystem, M/q Sref ref 
pitching moment coefficient in the stabilitt 
axis system, C s.- Cm~s mn 
pitching, moment coefficient in the wind axis 
system, M /q Sref iref 
normal force coefficient in the body axis
 
system, FN/q Sref
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NOMENCLATURE (continued) 
SADSAC 
SYMBOL SYMBOL DEFINITION 
C CYN 	 yawing moment coefficient in the body axis
 
system, Mz/q Sref b
 
C CLN yawing moment coefficient in the stability:
 
n, s axis system, C = C
 
C CLN 	 yawing moment coefficient in'the wind axislwWsystem, 	 Mz w/q Sref b 
C CP 	 pressure coefficient, (p-pm) /q 
C CY side force coefficient (body or stability axis
 
Y 

system), F/q Sref
 
C CC side force coefficient (wind axis system),
 
c 	 F/q Sref 
FA 	 axial force; N, lb
 
drag force in wind axis system; N, lb
FD 
F, drag force in the stability axis system; N, lb 
D 
FL lift force (stability or wind axis system); N, lb 
FN 	 normal force; N, lb 
33
 
NOMENCLATURE (continued) 
SADSAC 
SYMBOL SYMBOL 
Fy 
N/A 
2ref REFL 
L/D L/D 
L/D CL/CD 
M MACH 
MRP" MRP 
XMRP 
YMRP 
ZMRP 
M 
x 
MX, s 
DEFINITION 
side force; N, lb 
normal to axial force ratio
 
reference length; m, ft, in (see a)
 
lift-to-drag ratio, CL/CD (stability axis
 
System)
 
lift-to-drag ratio, CL/CD (wind axis system)
 
Mach number
 
abbreviation for moment reference point
 
abbreviation for moment reference point
 
on x-axis
 
abbreviation for moment reference point
 
on y-axis
 
abbreviation for moment reference point
 
on z-axis
 
rolling moment'in the body axis system;
 
N-m, ft-lb
 
rolling moment in the stability axis system;
 
N-m, ft-lb
 
31,
 
NOMENCLATURE (continued) 
SYMBOL 
SADSAC 
SYMBOL DEFINITION 
MX~W rolling moment in the wind axis system;N-m, ft-lb 
M pitching moment in the body (or stability) 
axis system; N-m, ft-lb 
M 
YW 
pitching moment in the wind axis system;
N-m, ft-lb 
M
zi .yawing moment in the body axis system; N-m, ft-lb 
M 
z~w 
yawing moment in the wind axis system;N-m, ft-lb 
p 
P 
q 
RN/L 
S 
Sef 
Q(PSI) 
Q(PSP) 
RN/L 
REFS 
static pressure; ­N/m 2 ; psi 
total pressure; N/m 2 ; psi 
dynamic, pressure; N/mg, psi, psf 
Reynld's number per unit length; million/ft. 
wing area; m 2 , ft2 
reference area; m 2 , 'ft2 
T 
V 
temperature; °K, 'C, 'R, °F 
speed of vehicle relative to surrounding 
atmosphere; m/sec, ft/sec 
35
 
7 
NOMENC LATU RE (continuoti) 
SADSAC 
SYMBOL SYMBOL DEFINITION 
tail incidence positive when trailing edge 
down, deg 
velocity of vehicle relative to surrounding 
atmosphere; m/sec, ft/sec 
a ALPHA 	 angle of attack, angle between the projection 
of the wind Xw-axis on the body X, Z-panie 
and the body X-axis; 	 deg 
BETA 	 sideslip angle, angle between the wind Xw-axis 
and the projection of this axis on the body 
X-Z-plane; deg 
ratio of specific heats 
r 	 DIHDRL wing dihedral angle; deg 
5control surface deflection angle; deg
 
positive deflections are:
AILBONEILEVI see page 39
E'LEVTR 
RUDDER 	 rudder - trailing edge to the left 
FLAP 	 flap - trailing edge down 
TAB 	 tab - trailing edge down with respect 
to control surfac.e 
air density; Kg/m 3 , slugs/ft 3 
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NOMENCLATURE (continued) 
SYMBOL 
SADSAC 
SYMBOL DEFINITION 
PHI 
pitch angle, angle of rotation about the body 
Y-axis, positive when the positive Z-axis is 
rotated toward the positive X-axis; deg 
roll angle, angle of rotation about the body X­
axis, positive when the positive Y-axis is 
rotated toward the positive Z-axis; deg 
4' PSI yaw angle, angle of rotation about the body 
Z-axis, positive when the positive X-axis is 
rotated toward the positive Y-axis; deg 
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NOMENCLATTYRE .(continued) 
SUBSCRIPTS DEEINITION 
a aileron
 
b 'baAe 
c 
 canard
 
e elevator -orelevon 
f. flap. 
r rudder or ruddprvator
 
s stability axis system 
t tail, or total conditions 
w wind ais system 
ref reference conditions 
c-freestream condition 
38
 
ADDITIONS TO STANDARD SADSAC NOYMCLATURE 
FOR 
GRUMMAN GWTT TEST 289 
S!MBOL 
SADSAC 
SYMBOL DEFINITION 
EL LEM left wing elevon deflection angle, 
positive in trailing edge down; 
degrees 
ER RELEVM right ving elevon deflection angle, 
positive in trailing edge down; 
degrees 
6ELER elevator deflection angle, (SEL + SER)/2 
degrees 
6A AILRON aileron deflection angle, (SER - SEL); 
*degrees 
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TABLATED DATA LISTING
 
A tabulated data listtng, consisting of ll aero data sets, both original 
and those created in arriving at the plotted material to be presented subse­
quently, is available as an addendum to this report; The tabular listing is 
made up in t~io sections: 
(a) 	 a brief summary list of all data sets containihg the identifier, 
the-descriptor, and the resident dependent vari~b"els. 
(b) 	 a full list of all data se;s containing all resident 6r 
selected aerodynamic coefficients of the data sets as well as
 
the above mentioned information.
 
.The listing is currently sent on limited distribution to the following organ­
izations:
 
NASA AMES Mr. V. Stevens 
NASAIMSC Mr. Ray Nelson 
6AC kr. M. Qah 
If copies of this listing are desited, please contact the above or the cog­
nizant SADSAC personnel who, for this data, is: 
W. R.Morgan
 
Department 2780 
Chrysler Corporation Space Division
 
New Orledns, La. 70129
 
(504) 	255-23o4
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EFFECT OF VERTICAL TAIL AT 0 AND 3 DEGREES SIDESLIP
 
1.0---------------------------------------____ 	
____ __ I 
0.9 	
___ 
0,7 '
 
0.6 

0.75­
- . 
z 
U.3 
-0.4 r
 
- 6a4 - 4 - a zN 4 a a 10 lz 14 16 IS zu az 24 Z6 
ANGLE OF ATTACK. ALPHA. DEGREES
 
DATA SET SYMBOL CONFIOURATION DESCRIPTION BETA LELEVN rELEVN RUDDER REFERENCE INFORMATION 
(Rcauz., O WTT ES9-CWF* ROS-N al1WI a 000 a ODog a 00 REFS 9 195Z $Q FT 
(RCOO23) a GWT 289-CONF: ROS-N581 II 3,OD0 0,000 u,000 REEL 6.4320 FT 
I RCGGZSI !C &WT 289-CCNF. ROS-NBI BI WVI 	 3.600 .00 0.000 0.000 REFS 3.B920 FT IRC9027) U WTT 289-CONF. ROS-NBI 31WIV1 xa 0,0 .000 0.000 0.000 	 XHRF 1485.0040 IN
 
YNRF -.4000 IN
 
Z0RP 377.0004 IN
 
MACH O.L70 	 SCALE 0.0400
 
PAGE A
 
__ 
__ 
__ 
EFFECT OF VERTICAL TAIL AT 0 AND 3 DEGREES SIOESLIP
I~~~~~ I I
~ ~ 
40
 
.35 
_ 
_ 
_ 
_ 
_ 
_
-0 .30 
.25 
LU 
L­
u 
< .15 
.10 
.05 
........
.. .,.....
,,,.,.,

.. F!70 . .. . - . 
-- -4 -2 a 2 4 0 8 10 12 14 16 I8 20 22 24 26 
ANGLE OF ATTACK, ALPHA. DEGREES
 
DATA SET SrMBO CaWFICURATION DESCRIFTION BETA LELEVN rELEVN RUDDER REFERENCE INFORHATION
 
RCOZh) 0 GTT Z89-CCtF. ROS-NBI BIWI 0.000 D.000 0.000 REFS 9.1952 5 FT
 
(RCOOZ3' GgTT 289-C0NF. ROS-NOI BIWi. 3.000 0.000 0.000 REFL 6.4320 FT
 
IRCQ095) GWTT 289-CCNF. ROS-NBI BIWIVI 3.000 0.000 0.000 0.000 REFS 3.8920 FT
 
(RC0OZ7) GTt ZB9-CCONF. ROS-NBI BiWIVI 0.000 O.00 0.000 0.000 XHRF 1485.00.0 IN
 
- YMRF a 0000 IN
 
ZMRF 377.0004 IN
 
SCALE 0.0400
 
MACM 0.170 
PAGE 2 
EFFECT OF VERTICAL TAIL AT 0 AND 3 DEGREES SIDESLIP
 
.03 
__2 
.02
 
.00 
_ _ 
LJ
 
02 
-.05
 
6 4 - 0 z 4 6 8 10 12 14 16 IS 20 22 24 26 
ANGLE OF ATTACK, ALPHA, OEGREES
 
DATA £ET SyMUC0 CaJFIGURATC* VESCRIPTIC* 
 BETA LELEVN RELEVN RUDER REFERENCE INFORMATION
 
(RCQ021) GWIT 289-CONF. ROS-NBl 
 BIWI 0.000 0.0c0 0.000 REFS 9.1952 SO FTCRCCO23I OWTT 260-CONE. ROS-NBI IWI 
 3000 0.000 0.00 REEL 6.43Z FT
 
CRCa025) 0 GWTT 269-C0NF. ROS-NSI BIWIYL 5,000 0.000 0.000 0.000 REFB 5.8920 FT
 
RCC27 LJ G0WTT 269-CONF. ROS-NS1 SIWt,'V O.o C.00 0.000 0.000 XNRF 1485.0040 IN
 
YHRF 0.0000 IN
 
ZMRF 17.0004 IN 
MASH 0.170 SCALE 0.0400 
PAGE 3
 
EFFECT OF VERTICAL TAIL AT 0 AND 3 DEGREES SIDESLIP 
ISI 
. 20 
C.) .15 
___ 
I­z 
Lii 
2'­
-3-3 
L-.3a 4 6 a l 2 14 1 s 20 2 4ANGL OFATCK LH.5ERE 2 
-°3
 
DATA SET SYMBOL CONFIGURATION DESCRIPTION BETA LELEVN RELEVN RUDDER REFERENCE INFORMATIONRCQG2I) C) GWTT 289-C F . ROS-N BI FIII 0.000 0.O0 O 0 : 00 REFS 9 195z SO FTIRC GOUZ3) GWTT Z89 -C OF *RO S -Nfl! 81IW 
iRCQ025) O WGTT 89-CONF ROS-NB1 BJWjVj 3 .U 00 O X US0 0 001u REF L 6 .4620 F T3 000 . .000 .0O0 0.000RCQ02 TJ REFS 3.8920 FT[U GWTT 2 9-CO F ROS-NBI 81WIV 1 0 o090 0 .000 0.000 0.000 X RF 1485.0040 IN 
Y RF 0 0000 IN
 
- 3o77:0004 IN

MACH 
 01 170. 

.040
 
PAGE 4 
EFFECT OF VERTICAL TAIL AT 0 AND 3 DEGREES SIDESLIP
 
°15
 
I­
- 0 
.03 
Cs 
-. 05
 
-.
*03
 
jjL -. ,0± _ 
IL 
LuJ 
-. 0)2 
I--
Lu 
4j a-- -- n I 4 is i 0 2 4 2
-' -. 04 - __ 
C­
.0S j­
- 6 - 4 - 2 0 2 4 0 S 10 XZ 14; 16 18 20 22 24 20; 
ANGLE OF ATTACK, ALPHA, DEGREES 
DATA SET SYMBOL CORFIGURATICN DESCRIPTIcM BETA LELEVN RELEVN RUDDER REFERENCE INFORMATION 
(RCQOZI) Q WTT 289-CCNF. ROS-NBi BIW1 0.000 0.000 0.000 REFS 9.1952 3Q FT 
(RCG0z3) L OWTT Z9-COtF. ROS-NBI 81WI 3.000 0.000 0.000 REFL 6.420 FT 
(RCQDZS) 0 GWTT 2$9-CONF. RO-NB! BIW/l 3.000 0.000 0.000 OOO REFS 3.89z0 FT 
tfcoja7, [ GT 2Sg-CCFW. ROS-NBI B1WIVI 0.o00 0.000 0000 XKRP 1485.0040 IN 
YNRF 0.00o0 IN 
ZNRP 377.0004 IN 
SCALE 0.0400AACH
a.5"7O
 
PAGE 5 
EFFECT OF.VERTICAL TAIL AT 0AND 3 DEGREES SIDESLIP 
.05 
InI 
i-­
- .03 
X °05 
-
z 
.02 
C-.0 
-L 
U­
-. 00. 
0 
z 
-. 0Z __ 
I 
4 10 12 14 16 
ANGLE OF ATTACK. ALPHA, DEGREES 
DATA SET SYMBOL CONFIGtURATION DESCRIPTION BETA LELEVN RELEVN 
IRCeOZa ' GOWT 0089-CCWFo ROS-NBI aSWl 0.000 Oo.0O0 O.000 
(RG233Z GWTT Zo 9-CONF. rOS-N81 UlW1 3.000 fl,000 0.09a 
(RC9025 ) a GWTT 289-CONFo ROS-NBI BIk'lVi 3.000 0.000 0.000 
IRCOU27) GW'TT 289-CONF- ROS-NBI B1tJiv1 0.000 0.0ca 0.000 
MA.H 00.- o 
is 
RUDDER 
0.000 
0o(0nO 
20 22 24 26 
REFERENCE INFORMATION 
REFS; 9.195;2 50 FT 
REFL 6.4320 FT 
REFB 3.8920 FT 
XHpp 1485.0040 IN 
YMRF O.0000 IN 
ZMRF 377.0004 INSCALE a.0400 
PAGE 6 
LONGITUDINAL CHARACTERISTICS OF BASIC CONFIGURATION RQS-NBI
 
0 	 I
 
0.1 	 I'r.. .
 
U 
0
 
-0.8
 
-J0 
I0."LLI 
0.2,
 
0.3
 
-0.4 
-0 4 -2 a a 4 6 8 10 12 14 16 is 20 22 24 28 
ANGLE OF ATTACK. ALPHA. DEGREES
 
DATA SET SYMBOL CONJFIGURATION OESCRIPTIOJ 	 EETA LELCYN RELEVN RUDDER REFERENCE INFORMATION 
CRC00401 Q GWTT 289-C F. ROS-MJI BI1 a.Goo REFS 9.1952 30 FT 
QCecO±,) al CGT Zg9-CCJF. ROS-MB± B1WI 0.000 0.000 0.000 REFL 8.4320 FT 
m9ccc:? GWT209-CONF. ROS-NOI81S41V1 0.000 0.00a 0.000 0.000 	 REFS 3,8920 FT
 
XMRP ±485.0040 IN
 
YMRF 0.0000 IN
 
ZNRF 377,0004 IN
 
MAH .10SCALE 
 0.0400
 
PAGE 7 
LONGITUDINAL CHARACTERISTICS OF BASIC CONFIGURATION ROS-NBI
 
.404 
. 35 - / "--
Lu 
-20 
L-/ 
C3 
• .15 
.10
 
.05 
... 
. . . . . . . . . . , ., . . . . . .
. 
.o , .. . . . 
2 4 6 a 10 12 14 16 18 20 22 24 26 
ANGLE OF ATTACK. ALPHA, DEGREES
 
OATA SET SYM8 CaFIGURATI* DESCRIPTION BETA LELEVN RELEVN RUDDER REFERENCE INFORMATION
 
CRC9040) 0 GwT z89-CowF ROS-NB 131 0.000 REFS 9.1952 so FT
 
CRCOOZI) Ll GWTT 289-COfF. ROS-NOI S1WI 0.000 O.0DO 0.000 REFL 6.4320 FT
 (RCOO21) 0 OWTT 209-COF. ROS-Ne eWlIVI 0.000 0.000 0.000 0.000 REFB 3.8923 FT
 
XNRP 1485.0040 IN 
YMRF 0.0000 IN 
ZNRP 377.0004 3N 
MACV 0.170 SCALE 0.0400 
PAGE 8 
LONGITUDINAL CHARACTERISTICS OF BASIC CONFIGURATION ROS-NBI
 
SIi
 
.04 -__ 
a4a 
- .0 
-I .02 -_ 
_ _ - - - - - - ­ - -
_ _ 
.02
 
LLI 
Z 
7-I­
-.-.043 
_ _ _ _ 
- .05 
-6 4 -Z 0 2 4 6 10 12 14 16 
ANGLE OF ATTACK. ALOHA. DEGREES 
is 20 22 24 26 
DATA SET 
( 
(RC0021) 
CRCQ021) 
SYMBOL CONFIGURATION DESCRIPTION 
CO04R -WTT 289-CoNF. ROS-NO1 E1 
, GWtWT2as-CONF.. ROS-Nl 8IWI 
OWTT 209-CONP. ROS-N1 B1WIVI 
NACH 0.170 
BETA 
0.00 
o0.00 
0.000 
LELEVN 
0,000 
0.000 
RELEVN 
0.000 
0.000 
RUDDER 
0.00 
REFERENCE INFORMATION 
REFS 9.1952 SO FT 
REFL 6.4320 FT 
REFS 3.892C FT 
XHRF 1485.0040 IN 
YNRf 0.0000 IN 
ZMRP 317T.0004 IN 
SCALE 0.0400 
PAGE 9 
LONGITUDINAL CHARACTERISTICS OF BASIC CONFIGURATION ROS-NBI
 
1.0 
_____ 
0.1 
0.9
 
0.6 
-J 
I- * 
0.0
 
-D.
 
_0 .11 .2 2 3 3 4 4 
DRAG COEFFICIENT. CO
 
DATA SET SYMBOL CONlFIGURATIONl DESCRIPTION BETA LELEVN RELEVN RUDDER REFERENCE INFORMATION 
(RCOU40) GWTT 289-CNF. ROS-ND1 £1 D.DU0 REFS 9.1952 SQ FT 
IRC0021)(R¢9027) OWTT 269-CONF.GWT.rTZ89-CONF. ROS-NBJROS-NB1 lt181WIVI C1.110 D.00D 0.0DO D.000 0.0139 O.0O0 6.000 
REFL 
REFS 
6.4390 
3.8900 
FT 
FT 
XHRP 1485.0040 IN 
YMRF a O000 IN 
MACH 0.170 ZMRPSCALE 377:0004 -. 0400 IN 
PAGE C F0
 
ELEVATOR EFFECTIVENESS, BASIC CONFIGURATION ROS-NBI
 
0.7
 
0.96_ 
0.?
 
1 I 
F-
-- c -
C)
a- ____-_- . 
0.1 
-o­-2. 
-W0.4' 
-L4_ 6 2 1 2 1 6 1 8 2 2 6, " 1 0 1 4 0 2 4 
ANGLE OF .ATTACK. ALPHA. DEGREES
 
DATA SET SyNaOt CONFIGURATION DESCR IFTLCNl ELCVTR LCLEVN RELEVN BETA. REFERENCE INFORMATION 
I RCG0321 (:) OT 289CcHF. ROS-WB1 81WIV1 -15 000 -15 000 -15 goo 0.000 REFS 9.1952 SQ FT 
'RCQV29l L GW4T 209-CONF. ROS-Nal ulWIVi - 10:000 -_o1000 - 10:000 0.000 RCFL 6,4 20 FT 
I NCQ034) ( GWTT 289-CONF'. RO5-NSI BIWlVI -5.000 -5.000 -5.{000 0.00O0 REFS 3.89ED FT 
I CGO271[ G&WIT 289-CONP. ROS-HRB1 8&,IV1 0.000 9.000 0.000 0.000 XNRF l4a5.01140 in 
Y.RF a10000 IN
 
-ACH ZHRP 377,0004 IN
04170 6AL 1 2 
 2400
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ELEVATOR EFFECTIVENESS, BASIC CONFIGURATION ROS-NBI
 
• , ,,-1..... ... ..-. ... ....r - -r ...- rrt....... ......r--- j.-..- - r r''' ",r
r. n-- PI 1 ' 
.30 
C
 
.	 16.2i 
- A 2 a 2 4 6 1i 12 14 6 8 O 2 24 6 
ANGLE OF ATTACK, ALPHA, OEGREES
 
DATA SET SY.00- CONFIGURATION DESCRIPTION ELEVTR LELCVN RELEVN BETA REFERENCE INFORMATION
 
, RC4D03) ) GW7TT ?8g-¢CONF, RO$-NS2B1 tWlVI :15 000 -15.000 -15.000 0,000 REFS 911952 50 FT
 
IR(:g1g9|1 GIrT IIICNF ROS-NBI. SB!4Vl -10.0100 -1.000O{ -10.000 0:000O REFL 6.4320 FT
1 
(R 04 WT29CONF, ROS-NSI BXWlVl 	 -5.000 -S.000 -5.000 O0O000 REFB 3.892P FT
 
(RCQI,271[ GrWTT 28g-CONF, RO$-Nal BlWlVl 0.00(] 0.000 0.{000 0].0OO 	 XHRF 1485.0040 IN
 
YHRF [0.0{000 in
 
ZMRF 377.0004 IN
 
MAC 0,70SCALE 	 0.9400
 
PAGE 12 
.04 
ELEVATOR EFFECTIVENESS, BASIC CONFIGURATION ROS-NB1
°'.-. .... .. . . .. ... .. .. ... ... ... ... ...
 
2_ .02 
LL 
w 4 164 
I 
-00
 
C-.0 
-e 4 -a a 2 4 6 a 110 12 14 16 1s 20 22 24 26 
ANGLE OF ATTACK. ALPHA. DEGREES 
DATA SET 
(RC0321 
SYMBOL 
Q 
CONFIGURATION DESCRIFTrOc 
GWTT 289-CctiF. ROS-NOI BIWIVI 
ELEVTR 
-15.009 
LELEVN 
-15.000 
RELEVN 
-15.000 
BETA 
0.000 
REFERENCE' INFORHATION 
REFS 9.1952 SQ FT 
(RC029)0 
CRCQ034 
I GWTT Z89-CO4F. 
T 289-C04F. 
ROS-N8I 
ROS-Na: 
91WIVI 
BiWlvl 
-10.000 
-5.000 
-10o000 
-5.000 
-10.000 
-5.000 
0.000 
0.000 
REFL 
REFS 
6.4320 
3.8920 
FT 
FT (SCQ27I OIJTT Z89-COJF. ROS-NsI BZWIVI 0.000 0.000 0.000 0.000 XNRF 14$5.0040 IN 
YNRP 0.0000 IN 
2HRF 377.0004 IN 
HACH 0.170 SCALE 0.040u 
PAGE ,13 
ELEVATOR EFFECTIVENESS, BASIC CONFIGURATION ROS-NBI
 
0.7 
0.6 
w 0.4 
0.3 
- . 
-O3­
,- . CI-o5.10 
DATA S4ET SYMBOL CONFIGURATION DESCRIPTION 
(RCQ0323 Q (,W 289-c0mF. ROS-NBi aliWVI 
(RCQD29) /ZA 0WT 289-C0NFo RO$-NEBI81WIVI 
(RCQD141 k GwT " Z*89-cowF ROS-Nal alwiVi 
(RCOO?7 U ,WTZ89-CONF. ROS-NBJ SIW41VI 
•ZHRP4ACH 0.170 
.15 .,90,5 .30 
DRAG COEFFICIENT, CO 
ELEVTR LELEVN RELEVN 
-15.000 -15.000 -15.000 
-1O.0OO -10.000 -10.0O0 
-5.000 -5.000 -5.000 
0.000 0.000 O.O0O 
.3s .40 .4$ 
BETA REFERENCE INFORMATION 
0.000 REFS 9.1952 SO FT 
0.000 REFL 6 4320 FT 
0.000 REFS 3,89a0 FT 
0.000 XHRF 1485.0040 IN 
Y RP 0*0000 IN 
377:0004 INSCALE 0.0400 
PAGE 14 
EFFECT OF TIP FINS
 v­1._ - ___ __ - - - _ __ 
1.0 __ _ _ _ _ __ _ 
Li
 
0.9
 
0.7 ­
ul 0.4 
U-­
0 
-J.2
 
-0.3 
-.0 6 -4 -2 0 2- 4 6 8 10 12 14 16 1 .20 
ANGLE OF ATTACK. ALPHA, DEGREES
 
DATA SET SYNHSC CaJFIGURATIa. DESCRIFTIC0 BETA LELEVN RELEVN RUDDER REFERENCE INFORHATION 
(RCO037t Q WTT Zl9-CNF. ROS-NBZ 51WZV3 .0.000 0.000 0.000 REFS 9.19s 50 FT 
IRC L27)GWIT Z89-CONF ROS-NBZ SlW4V1 0.000 0.000 0.000 0.000 REFL 6.4320- PT 
REFS 3.892S FT
 
XHRF 1485.0(40 IN
 
YMRP 0.0000 IN
 
ZHRF 377.0004 IN 
SCALE 0.0400 MACH 0.170 
PAGE' 15
 
EFFECT OF TIP FINS
 
.40 
.35 
-,/
.25 
z 
LI 
0 
.10 
.05 
. . . . . . . . . . . . 
-0 a - -2 0 2 4* 6 a IS 12 14 16 
ANSLE OFlATTACK. ALPHA, DEGREES 
DATA SET SY$OOL CO~rI0IUnATZIt4 DESCRIPTION BETA LELELVN .RrLEVN 
6RCO0373 GWT ?09-CCEF. ROS-Nai 81W2V3 0,000 0.000 0.000 
IC0027) RS GWT 280.C*F. R0S40± SIWI /I 0.000 0.000 0.000 
NACH 0.170 
is 
RUDDER 
0.000 
20 22 24' 28 
REFERENCE INFORKA$ION 
REFS 9.145a SO FT 
REFL. G.43a0 FT 
REFS 3.8$92r FT 
XHRF 14S5.0040 IN 
YNRP a.0000 IN 
ZNRR 377.0004 IN 
SCALE 0.0400 
PAGE 16 
EFFECT OF TIP FINS
 
05 ___ -__ ­
.04
 
.03
 
u 
I .02 
Li
 
Liw _.01 - __ ___ ___,., ---­z -a.. 
-. 02co 
Z: 
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-,0
 
-. V 
- a 4 -2 0 2 4 6 a 10 12 14 16 18 20 22 24 26 
ANGLE OF ATTACK. ALPHA, DEGREES
 
DATA SET SYMBOL CONFIGURATION VESCRIFTION BETA LELEVN RELEVN RUDDER REFERENCE INFORMATION 
cRCQ03 
RCQ027) C OWIT 289-CONF ROS-NSI GWTT 289-CONF. ROS-NBl 8IW2V3 BIWIVi 0.000 0.000 0.000 0.000 0.000 0.000 0.000 REFS REFL 9.!95Z 6.4320 SQ FT FT 
REFB 
XNRP 
3.8920 
145.0040 
FT 
IN 
YNRF 0.000 IN 
ZHRF 377.0004 IN 
SCALt 0.0400 
0.170 
PAGE 17 
EFFECT OF TIP FINS 
0.9 
0.8 
U.0 
C-D, 
-O.L 
-0.3 
-0.4 
.0""00 .05 . 
DATA ,SET SYMBOL CO NFIGUJRATION DESCRIFTION 
(RCQ0371 GWIT 289-CONF: ROS-NS1 FRlW2V3 
(RQ27) - awr 289-CONE, ROS-NBI BIWLVI 
MACH 0°_70 
2..5 .20 .25 .30 
ORAG COEFFICIENT. CD 
$ETA LELEVN RELEVN 
ago aOgo 0.000.O 
0:000 0,000 G.000 
.35 .40 .45 
RUDDER REFERENCE INFORMATION 
REFS .95 OF 
0.000 REFL 6.43?0 FT 
REFS 3.892n FT 
XMRF 1485 .0040 IN
Y0RF 0.0000 IN 
ZHRF 377.0004, INSCALE 0:0400 
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LONGITUDINAL CHARACTERISTICS, CONFIGURATION ROS-WBI
1.2 . . . . . . . . . . . . . . . . . . - . . . . . . 1- -1.., .. . . . . . . . . -r r,1 . . . - . . . . , 
I..P
 
-.1 
z 
-. 4 
0.2
 
a. 4 2 0 2 4 6 a l 2 1 6 i 0 2 4 2 
ANGL OF"ATAK.APH.OER
 
-0.3 - __ _ I
YHRa ,00 

. . . . . .& 0 4 . . . . . . * • . . . . . . . . . 
1 4 1 8 0 2 4 2
0 2 4 68i

-

-AE ANLCFATCAPA ERE
 
ZMR 77000 IN
 BT LLV EN RUDR RFRN NOHTO
 DATA 0.2 -YB _____ I DSCIT 
ES 915 QF
.OI- 07) GT 8- .RS I B 
.00

.3L MAC 0.7 

CLE 000
 0.00 ? 

-0.1E___1_
 
LONGITUDINAL CHARACTERISTICS, CONFIGURATION ROS-WBI
 
Ini
 
.25 
z 
LJ
 
I-Li­
u 
_e

.CD 
< 
6 4 -2 a 2 4 6 8 10 12 14 IS 18 20 22 24 26 
ANGLE OF ATTACK. ALPHA. DEGREES
 
DATA SET SYMBOL CONFIGURATION DESCRIPTION BETA LELrVN ZELEVN RUDDER REFERENCE INFORMATION 
(RCQ019I 0 CWTT Z89-CNF. ROS-W8I 02 0000 REFS 9.1952 SO FT 
£RCQ075 L GWTT 289-CONF. ROS-WtBI 824 0.000 0.000 0.00 REFL 6.1320 FT
 (RC0..T Q 0WTI- 289-CONF. OS-W5! 52,iV2 0,00 0.000 0.OO REF 389Z0 FT
 
X4RF 1485.0040 IN

YRP 0.0000 IN 
ZHRF 377.0004 IN
 
MACH 0.170 SCALE 0.0400
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LONGITUDINAL CHARACTERISTICS, CONFIGURATION ROS-WBI 
.05 
.04 - -
- -­
2 
z .03 
-
-
-
^- -.. 
F I I I I I I I I I 
., 
I I I 
, 
I I I 
.G4 
L-I 
_5._ H-R.00 
- .04 
Y05 
(9cou"0 0T6-oF o- j Bwv .000 .0ANGLE~~~AGLH. 0 ERE SCE E 3.0,PA-E1. T21ATC~ 
LONGITUDINAL CHARACTERISTICS, CONFIGURATION ROS-WBI
 
1.2 
1.0 
0.6 
0.3 
-0.3
 
-0.4 ._ *.5 .10 .15 20 -25 .3 35 4B .45 
ORAG COEFFICIENT, CO
 
DATA T SYMBOL COFIGURATION EKCRIPTr BETA LELEVN ffgLEVN RUDDER REFERENCE INFORMATION 
(RC4079) GWTT 289-CONF. FOS-WS B2 0.000 REFS 9.1 52 SO FT(RcUOs)4EW1 OWTT Z89-CCF. ROS-0. .000 0.00c 0.000 REFL 6.43ZO FT 
I RCQo?I| GS T 289-CoNF. RO5-wal BzWIVZ G.u00 5.0ab 0.000 REFS 3.6920 FT 
XHRF 1485.0040 INYIRj .. 0000 IN
 
ZMRF 377 0004 IN
MACH 0170 SCALE 05409
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RUDDER EFFECTIVENESS INPITCH
 
1.1 1 
1.0 
­
0.9 
U 
z 0.5 -
Li 0.4 - _____U 
Li. 0.3 
U 0.4uJ 
0. 
-0.1 
-0. - . . . . . . . . .-.. . . . . . . .. . . . . . . . .- ­
-4 -z 0a6 2 4 6 8 10 12 14 16 18 20 22 24 26 
ANGLE OF ATTACK, ALPHA. DEGREES
 
DATA SET STHBOL CCINFIGURATIC14 DSCRIPTZN RUDDER BETA LELEVN RELrVN REFERENCE INFORMATION 
IRCOOT Q WT 29-CCIF. ROS-NBI BIWIVI 0.000 0.0o0 0.000 0.000 REFS 9.1952 5 FT 
(RC90351 lO1T ROS-N0 DWIVI 0.0ca a.000 6.4320209-CCNF. I -10.000 0.000 REFL FT 
REFB 3.892a FT 
XMRP 1485.0040 IN 
YMRP 0.0000 IN 
ZNRP 377.0004 IN 
MACH 01170 SCALE 0.0400
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RUDDER EFFECTIVENESS INPITCH.
 
.40 	 ­
.35 -
C 
Iii
C-

U- .20 	 _ _ _ 
LI_
 
< .15 
U-Ar
 
195 - .-	 ____ 
.0 6 -4 -2 0 2 4 "6 8 10 12 14 16 i 20 22 24 26
 
ANGLE OF ATTACK. ALPHA. DEGREES
 
DATA SET SYMBOL CONFIGURATIONDESCRIFTION 	 RUDDER BETA LELEVN RELEVN REFERENCE INFORMATION
 
(QCQOz GWT 29-CCJF. ROS-NBi 81WiV1 	 0.COO 0.000 0.000 0.000 REFS 9.1952 SO FT
 
ARCQO35) GWTT 289-CONF. ROS-N21 BIWJV1 -10.000 0.000 01000 0.000 	 REFL 64320 F1T
 
REFB 3.0920 FT
 
XNRF 1485.0040 [N
 
Y$RF 0.0000 11
 
ZNRF 377.0004 IN
 
HACH 0.170 	 SCALE 9.0400
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RUDDER EFFECTIVENESS INPIICH
 
.05 - -- --­
.04
 
- .02
 
z 
-.05 
- 6 -4 -2 0 2 4 6 a t 12 14 16 
ANGLE OF ATTACK ALPHA. DEGREES 
DATA SET SYMBOL CONFIGURATION DESCRIPTION RUDDER 55TA LEL9VN 
, RC00211 Q GWTT 299-CNF. ROS-Nsl alwivi .0 O.OD ,OC 0.000 
,RCQ035) 1 GwTT 269-COW. ROS-mal a, wiv1 -10.000 0.000 0.000 
NAH O]DSCALE 
to 
RELEVN 
0.000 
0.000 
20 22 24 26 
REFERENCE INFORMATI O 
REFS 9.1952 SQ FT 
REFL 6.432U FT 
REFS 3 8920 FT 
XMRF 14e5:0040 IN 
YMRF .GoanO IN 
ZMRF 377 .0004 IN 
0 .04,00 
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RUDDER EFFECTIVENESS INPITCH
 
I __ _I 
.20 __ 
u 
LU
 
-. 30
 
-. 35 6 4 -2 0 2 4 6 ag la 12 14 16 is 20 22 24 26 
ANGLE OF ATTACK. ALPHA. DEGREES
 
DATA SET SYMBOL CCNFI6URAlICN DESCRIPTION 	 RUDDER BETA LELEVN RBLEVN REFERENCE INFORMATION 
0.000 0.000O .uCO 0.000 REFS 9.1952 $0 FT 
IRCO035 	 R GWTT 289-CONF. RO$-N01 BlWlVl -10.000 0.B00 0.000 0.000 REFI. 6,326 FT
 
REFS 3 8920 FT
 
.HRp 1483:a040 10
 
I RCGOa7) CWGT 289-gCF. ROS-NB1 SlWlVl 
YLip 0.0000 IN
 
ZMRF 377.00C4 IN
 
MACH 0.170 
 SCALE 0.0400
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RUDDER EFFECTIVENESS INPITCH
 
-. 02
 
,i5
 
J 
n 
u4 
z 
D-. 
-- REFS 92 F 
H-o 
U-I0 
-.01 0.000 I 
-. 05 - ______ 
-G - 4 - 2 0 2 4 6 8 10 12 14 16 8 20 22 24 26 
ANGLE CF ATTACK,. ALPHA, DEGREES 
DATA StT SYNBOL 
(RCQOZ73 Q CO FI0URATIO V OESCRIFTIOJ GWtT ass-CalF. ROS-NBi BIWIVI RUDDER 0.000 BETA 0.000 LELEYN 0.000 RELEYN 0.000 REFERENCE INFORNATION REFS 9.1952 50 FT (RCeO0SSI LI GWT 259-CaleF. RQS-NS± BIIOVI -10.000 0.000 0.000 0;000 REFL 6.4320 FT 
REFS 3.8920 FT 
54Rp 
YHRF 
±455.0040 
0.0000 
ZN 
IN 
ZMRF 377.0004 IN 
MACH 0.110 SCALE 0.0400 
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RUDDER EFFECTIVENESS INPITCH 
.06 
cn 
-
* 
.AA 
C ­
z 
z 
.01 
.02 
r­
oz -. O 
or 
-.05 
-6 
DATA SET 
(RCQ0Z7) 
CRCQ0351 
-4 -2 G 2 4 6 8 10 12 14 16 
ANGLE OF ATTACK. ALPHA, DEGREES 
SYMBOL CONFIGURATIONl DESCRIPTION RUDDER BETA LELEVN 
) &WTT 289-CCIF.'ROS-NO IWLVI 0.000 0.000 0.000 
a GWT 289-CONF. ROS-NB1 SIWIVI -10.000 0.000 0.000 
nACI4 0.10 
is 
RELEVN 
0.000 
.000 
20 22 24 26 
REFERENCE INFORMATION 
REFS 9.1952 SQ FT 
REFL 6.4320 FT 
REPB 3.892a FT 
XMRP 1485.0040 IN 
YHRP 0.0000 IN 
ZHRP 377 .0004 IN 
SCALE 0.0400 
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AILERON EFFECTIVENESS INPITCH, DELTA ELEVATOR AT ZERO DEGREES
 
0.9
 
0.7
 
0.6 

-0.
 
8
.4 
z 
0.4 1 1 
I-

U . 2
 
-t6 - 4 - 2. 0 2 4 6 8 10 12 14 16 18 20 22 24 

ANGLE OF ATTACK. ALPHA. DEGREES
 
OATA SET SYMBOL CtFIGURATIO4 CESCRIFTION AILrON BETA LELEVN RELEVN REFERENCE INFORMATION 
ICgC0OZ7, 
RCQ0U0 
Q 
1 
GWTT 289-CCNF. ROS-NEl 
GIT Z69-CNF. ROS-NUI 
814WV1 
BIWIV1 
0.000 
-10.600 
0.000 
0.000 
0.000 
5.OU0 
0.000 
-5.000 
REFS 
REFL 
9.195Z 
6.4320 
SQ FT 
FT 
REFS 389zo0 FT 
XMRF 1485.0040 IN 
YNRF 0.0000 1h 
ZMRF 377.0004 IN 
MACH 0.170 SCALE 0.0400 
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AILERON EFFECTIVENESS INPITCH, DELTA ELEVATOR AT ZERO DEGREES
 
.40 
.30 -
C3 
Lo 
.25 
I--
LiF. .20 20 F 
DATA SET 
IcRCGW73 (RCfl0) 
.05 - 4 -e a 2 4 6 
ANGLE OF 
SYMBOL. CONFIGURATION DESCRIPTION 
J GWT 289-C F ROS-NBI BIWIVI 
a OTT 259-C=:~t. RQS-NB1 SIWIVI 
MAH .10SCALE 
8 10 12 14 16 
ATTACK. ALPHA. OEGREES 
A1LROtN BETA LELEVN 
a.g00 0.000 0.000 
-10.00 0.000 5.000 
18 
RELEVN 
0.000 
-5.000 
R04 
7.004 I 28 22 24 
REFERENCE INFORMATION 
REFS 9.4952 SQ 
REFL 5.4PG FT 
REFS 3.8920 FT 
XHRP 1485.a040 IN 
YHRP 0.0Bo0, IN 
ZHRF 377.0004 IN 
0.0400 
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AILERON EFFECTIVENESS INPITCH, DELTA ELEVATOR AT ZERO DEGREES
 
.06 -rr-r, rrr r,-r -l--r -rri- rt -,lalwl *,-t- rrr llJll.,-, , 
1 
.05 I j I--II__ __I n 
.03 
z
 
.I­
__ - __ 
-LJ .01 
U 
IL .00 
___ 
LLJ 
I­
- --4 --2 0 z 4 6 a 10 lz 14 le 18 20. zz 24 ze 
ANGLE OF ATTACK, ALPHA. DEGREES
 
DATA SET SYMBOL CONFZGURATIC VESCRUPTICNI AILRON BETA LELEVN RELEVN REFERENCE INFORHATICN 
(RCG027; 6WtTT 289-¢GNF: ROS-N I l~wvi 0.000 U.000 0.000 0.000 REFS 9.1952 SQ FT 
CR"G317 GWrT 289-ONJF. ROS-NBI BIWIVI -10.000 0.000 5.000 -5.000 REFL 6.4 FC FT 
REFs a a 920 FTSXHR 1485004 - IN 
ZHR- 377. 004 IN
 
MACH h170 SCALE 0.0400
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AILERON EFFECTIVENESS INPITCH, DELTA ELEVATOR AT ZERO DEGREES
 
.25 ­
u .15 
I- oIz-
IL .%0a -
U 
.05 
Li 
u -.0
 
C 
-. 05 
-. 6 -4 2 0 2 4 6 a 10 12 14 16 Is 20 22 24 26 
ANGLE OF ATTACK. ALPHA, DEGREES
 
DATA SET SYMBOL CONFIGURATION DESCRIPTION AILRON BETA LEL6VN RELEVN REFERENCE INFORMATION 
(RC027 GWTT 2 9-CNF* ROS- al Biwivi 0.000 0.000 0.000 0.000 REFS 9.1952 SQ FT
 
(RC, 30 GWTT 2:9-CONF: ROS-31I BIWIVI -10.000 0.000 5.001) -S.GUD REFL 6.4320 T
 
REF- 3..920 FT
 
XMRF 2485.004V IN
 
YmRP a.0000 IN
 
ZHRF 377,0Q04 IN
MA-H 0.170 SCALE 0.0400
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AILERON EFFECTIVENESS INPITCH, DELTA ELEVATOR AT ZERO DEGREES
 
.04
 
(n
 
I­
.03 - -
__ ­
-. 03
w 
z 
Lu
 
c!)
 
-.04
 
-a
 
z 
-' 6 - 4 - 0 2 4 6 4 10 12 14 16 18 20 22 24 26
 
ANGLE OF ATTACK. ALPHA, DEGREES
 
DATA ST SYMOLt CONFIGURATION DESCRIFTION AILRON BETA LELEVN RELEVN REFERENCE INFORMATION 
CRCQ027) Q GWTT 289-CONF. ROS-NZ BWIVI 0000 0000 00 0 000 REFS 9.1952 SQ FT 
CRCQO301 L WTT 290-CONF. ROS-NI B:JWIV1 -10:000 0.000 5.000 -5.000 REF. G.420 FT 
REFB 3.89z0 FT 
XHRF 1485.0040 IN 
YNRF 0.o000 IN 
ZMRF 377.0004 IN 
SCALE 0.0400
OACH 0.170 
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AILERON EFFECTIVENESS INPITCH- DELTA ELEVATOR AT ZERO DEGREES
 
.07
 
U) 
m 
A AA 
I- .01 
.03 
w 
z 
W- 2 
-o 6 -4 -2 0 z 4 6 8 10 1 z 14 16 is go 22 24 26 
ANGLE OF ATTACK. ALPHA. OEGREES
 
DATA SETSYMBOL C FIGURATION DESCRIPTION AILRON BETA LELEVN RELEVN REFERENCE INFORMATION 
(RCOO27) (j GWTT 289-CONF. ROS-NS1 cti1v1 n.ooo 0.000 0.0O0 0.000 REFS 9.1952 SO FT 
(RCQ030) L GWJTT 289-CONF* RO$-NBI 81WIV1 -10.090 0.00O 5,000 -5.000 REFL 6.4320 FT 
REFS 3.892U FT
X-RP 1485..040 IN 
YHRP a 00o0 IN 
ZNRF 377:0004 1 N 
4ACH 0.170 AE 000 
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AILERON EFFECTIVENESS INPITCH, DELTA ELEVATOR AT -5DEGREES
 
1.1 [ - - - - - - - - - - - - - - - - . _ 
U.S 
-J
 
U 
z 
- . 
U 0.05o
 
-0.0
 
-C 	 . . . . . . . . . . ... .
 
-6 -4 -2 0 2 4 6 8 to 12 14 16 18 go 22 24 26
 
ANGLE OF ATTACK, ALPHA, OEGREES
 
CATA SET SY$S0L CONFIGURATION DESCRIPTION 	 AILROJ BETA LELEVN rELEVN REFERENCE INFORMATION 
(RCO034 C GWTT 289-CJF. ROS-NRI BIWIVI .o00 0.000 -5.000 -5.000 REFS 9.1952 50 FT
 
£RCQOG2)a GWT 289-COiF. ROS-NB8 SIWIVI -0.C00 0.000 0.000 -10.000 REFL 6.4320 FT
 
(RCQG31) a WTT 289-Cc*F. ROS-NBI BIWIVI -20.00 0.000 5.000 -15.000 	 REFS 3.8920 FT
 
XNRP 1485.0040 IN
 
YHRP 0.0000 IN 
ZHRF 377.0004 IN 
MACH 0.170 SCALE 0.0400 
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AILERON EFFECTIVENESS INPITCH. DELTA ELEVATOR AT -5DEGREES
 
.450 
.30 
.25 
Lu 
U 
u 
CI0 
.0 
.10 
. .1 . .. 
- 6 4 -2 a 4 6 a 10 12 14 16 10 20 22 "24 26
 
ANGLE OF ATTACK. ALPHA. DEGREES
 
DATA SET SYMBOL CONFIGURATION DESCRIPTION AILRON BETA LELEVN RELEVN REFERENCE INFORMATION 
CRCG0341 f GTT 289-CC.N ROS-NB1 SIWLV1 0.000 .000 -5.000 -5.000 REFS 9.1952 SO FT 
CRCGO2)S GWTT 289-CCNF. ROS-NBI BZWIVI -10.000 0.00 0.000 -10.000 REFL 6.4520 FT (RCOOSI) 0C GWT 289-CONF. ROS-NB BIWIVI -20.000 0.000 5.000 -15.000 REFS 3.892j FT 
XHRF 1485.0040 IN 
YMRP 0.o00 IN 
ZHRP 377.0004 IN 
SCALE 0.0400
 
MACH G.170 
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AILERON EFFECTIVENESS INPITCH, DELTA ELEVATOR AT -5DEGREES
 
I­
.04 - ­
.05 -
S 
-1 .02 
I-­
z 
L) 
-- -.05 __ __ __ 
u-I 
-°- -4 a 2 4 6 10 12 14 16 is 0D 22 24 26 
ANGLE OF ATTACK, ALPHA. DEGREES
 
DATA SE T SYMSOL CONFIGURATION DESCRIFTION4 AILRCN BETA LELEVN RELEVN REFERENCE INFORMATION 
, RCOU34) C) GWTT Z99-CONF, RO$-NSI BIWIVI. 0.000 O.UOO -5.00D -5.000 REFS 9.195Z SO FT 
,
(BEG028) Q, GWTT Z09-CON- ROB-NB81 BIWIVI -10.000 0.000 0.000 -10.0130 REFL 6.4320 FT
 
(RCQO51) 0 6wrT 299 -CNF, ROB-NS! BJWIV1 -ZO.Coo 0.000 5.000 -15.000 REFS 3.8920 rT
 
XMRP 148S.0040 IN
 
YMRF a 0000 IN'
 
ZMRF 377:0004 IN
 
MACH a.170 
 SCALE 0 .0400
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AILERON EFFECTIVENESS INPITCH, DELTA ELEVATOR AT -5DEGREES
 
.30 	 - ­
.20 
U .15 
z 
w 
0 
.00a isbi 
25 ....-. 
-. 3 
~j -.	 . . . . . . . . . .50 
-6 -4 -2 0 2 4 6 10 12 14 16 18 20 22 24 26 
ANGLE OF ATTACK. ALPHA, DEGREES
 
DATA SET SYMBOL COFIGURATION DESCRIPTION 	 AILRON BETA LELEVN RELEVN REFERENCE INFORMATION 
(RC034) 0 OWTT 289-CONF. ROS-NBI BIWlVt 0.000 0.000 -5.000 -5.000 REFS 9.1952 SQ FT 
CRCQ0Z8) Ll GTT 269-COF. ROS-NBI BIWIVI -10.000 - 0.000 0.000 -10,000 REFL 6.43ZG FT 
(RC0031) 0 GUTT 289-CCNF. ROS-NSI 6111V1 -20.000 0.000 5.000 -15,000 	 REFS 3.89?0 FT
 
XHRP 1485.0040 IN
 
YNRF .o000 IN
 
ZHRF 377.0004 iN
 
MACH 0.170 	 SCALE 0.0400 
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AILERON EFFECTIVENESS INPITCH, DELTA ELEVATOR AT -5DEGREES
 
. . . . . . . . .
 
S .04 ______ 
m 
U) 
LI .0202 
-.
 
(D 
z 
-.0
 
I­
-.06
 
S6 -4 2 0 2 ,4 6 0 10 12 14 16 is go 22 24 26 
ANGLE OF ATTACK, ALPHA. OEGREES
 
DATA ,SET SYMBOL- CONFIGURATION4 DESCRIPTION AILRON BETA LELEVN RELEVN REFERENCE INFORMATION 
(RC a 4) OWTT Z09-€CWF. RO05-Nh l 3JWlV1 0.000 O0B0 -5.000 -5.000 REFS 9.1952 SG FT 
(Rc:.38) L GW,TT 2.89-CCNF. RO$-NBI BJW"iVJ -10.00{0 0.1100 0.000 -10.000 REFL 6.4520 FT 
(RCO031) GW,TT 2Bg-CONF. ROS-NBSI BIWIV% -20.00B 0.000 5.000 -15.000 REFS 3.8920 FT 
XMRP 1485.0040 IN 
YMRP 0:0000 IN 
ZMRP 377.0004 IN 
HACH 0.170 SCALE 0.0400 
PAGE 3"9 
AILERON EFFECTIVENESS INPITCH- DELTA ELEVATOR AT -5DEGREES 
.07- I 
.06 _- -
X .aS 
.04 
m d 
- .03 
I-J 
-f .0t 
z 
'd 
.02 
CD 
0 
C 
-S 4 a 2 4 6 8 1a I 14 16 Is 20 za 24 26 
ANGLE OF ATTACK. ALPHA, DEGREES 
DATA ,ET SYMSO- CONFIGUMATION DESCRIPTION AILRDN BETA LELEVN RELEVN REFERENCE INFORMATION 
(RCOU34) G ) 6 TT 285-CONF. ROS-NBi Biwivi 0.000 0.000 -5.000 -5.000 REFS 9.1952 SO FT 
CRC:028)0Rg31) L0' GUTT 289-CONF. ROS-B1 BlWV2 GITT 289-CONF. ROS-NSI BIWIV1 
-10.000 
-20.000 
a.000 
0.000 
0.000 
5.GOU 
-10.00 
-15.000 
REEL 
REFS_ 
6.4 20 
3.$920 
FT 
FT 
XMRF 1485.0040 IN 
YMRF O.O0000 IN 
o 4AL ZMRF 377.00040.0400 IN 
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AILERON EFFECTIVENESS INPITCH. DELTA ELEVATOR AT -10 DEGREES
 
1.2 	 1 F 
0.0 - - __ __ 
°0.7 
-JJ0.6 
z 
ui 0.4 
(2 	 I 
-0.2 	 _____ 
L-.
 
-, 0.1 ­
-0.2 
-6 -4 -2 0 2 4 6 8 10 12 14 16 18 20 22 24 26 
ANGLE OF ATTACK, ALPHA. DEGREES
 
DATA SET SYMDOL CONrIOURAT1C. DESCRIFTI0N AILROH BETA LELEVN RELEVN REFERENCE INFORMATION 
(CQ029 GWTT 289-Ccw. ROS-N31 BIWIVI 0.OOU 0.000 -10.000 -10.000 REFS 9.1952 SO FT 
'nC003$) CWT 29-CONF. ROS-NSI BIWIVI -10.000 0.000 -S.000 -15.000 	 RCFL 6.4$20 FI
 
REFS 3.0920 FT

XNRP 1485.0D40 IN

YHRF 0.0OO IN 
ZNRF 377.0004 IN 
MACH .270 	 SCALE 0.0400
 
PAGE 41
 
AILERON EFFECTIVENESS INPITCH, DELTA ELEVATOR AT -10 DEGREES
 
.40
 
.35 
.30 
0 
.25---
-_ _ 
z Z!Li.l
.2/
 
u
 
C< 
x .15 ­
- 6 - 4 - 2 0 2 4 0 8 10 12 14 16 ±8 20 22 24 26 
ANGLE OF ATTACK, ALPHA. DEGREES
 
DATA SET SYMBOL CoHFIGURATION DESCRIFTION AILRON BETA LELEVN RELEVN REFERENCE INFORMATION
 
CRCQOZSI Q OWTT 289-CONF. R03-NI BIWIV1 0.000 0.000 -10.000 -0.000 REFS 9.1952 SQ FT
 
CRCQOS3) L GITT 289-CCF. ROS-NDl BIWIVI -10.000 0.009 -5.000 -15.000 REFL . 6.4320 FT
 
REFS 3.89?0 FT
 
XNRF 1485.0040 IN
 
YMRP 0.0000 iN
 
ZNRF 377.0004 IN
 
MACH 0.170 
 SCALE 0.0400
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AILERON EFFECTIVENESS INPITCH, DELTA ELEVATOR AT -10 DEGREES
 
.04 
.05 
.02 - -_ 
z 
LLI
 
U
 
-012
 
LI 
Ld
 
-,

I- -. 03
 
-°i
 
-. 04 _ 
- 6-e 4 -2 0 2 4 a8 10 12 14 1 1 20 22 24 
ANGLE OF ATTACK, ALPHA. DEGREES
 
DATA SET SYMBOL CCNFIGURAtIO DESCRIFTION AILRON BETA LELEVN -RELEVN REFERENCE INFORMATION 
IRCOo2O 
4RCQ033) 
Q
Ll 
OTT 280-CF. fOSrNBI 
GWTT z8-CONF. ROS-NBI 
B1WIVI 
SIWIV1 
0.000 
-10.000 
0.000 
0.000 
-10.000 
-5.000 
-10.000 
-15.000 
PEF$ 
REFL 
9.1952 
6.4320 
SO 
FT 
rT 
R2FB 3.8920 FT 
" XNRF 1485.0040 IN 
YNRF 0.0000 IN 
ZlRP 377.0004 IN 
MACH 0.270 SCALE 0.0400 
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20 
AILERON EFFECTIVENESS INPITCH, DELTA ELEVATOR AT -10 DEGREES
 
* 5, . . * 	 n i- ,r-r-r -r-r- -rr-i -r-r-r-rrr -r, 	 ,1-ci- I-r-r-rrT-crrr 
I II 
U! 
111 .10 
.2 
LU 
-.I
 
-. 0
 
w -. 10 - ­
-. 25 ­
6 -2 0 2 4 6 a IV 12 14 1s is 20 22 24 26 
ANGLE OF ATTACK, ALPHA, DEGREES
 
DATA SET SYNII. CCNFIGURATICN DESCRIPTIcN 	 AILRO BETA LELEVN RELEVN REFERENCE INFORMATION 
(RCOZ9, 0 GWTT 289-COF. ROS-NSl SIWIVI O.o0 0,000 -10.000 -10.000 	 REFS 9.1952 SQ FT 
(RC0U33) GWTT 289-CONF. ROS-NSX B4IV1 -10.000 0.000 -5.000 -15.000 	 REFL 6.4320 FT
 
REFS 3.89?0 FT
 
XMRF 1485.0040 IN
 
THEP 0.0000 114 
ZMRP 377.0004 IN 
SCALE 0.0400 
MACH 0.1744 
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AILERON EFFECTIVENESS INPITCH, DELTA ELEVATOR AT -I0DEGREES
 
.o_ 
 - I-. 
m .02 
(n 
-C 
z 
m -02U 
-CG
 
< 
-.06 6 -4 -2 a 2 4 6 a 113 12 14 16 is 20 22 24 26 
ANGLE OF ATTACK, ALPHA. OEGREES
 
DATA SET SYMBOL CONFIGURATION DESCRIFTION AILRON BETA LELEVN. BELEMN REFERENCE INFORMATION 
I RCQDZ9) 0 WTT Z89-CNF. ROS-Nal BiWIVi 01000 O.G00 -10.000 -10.000 REFS 9.1452 SO FT {RCOU33) LA OWT 209-CONF. ROS-N131 a1w1V1 -10.000 0.000 -5.000 -15.000 REFL 6.4320 FT 
REFS 3,8920 FT
 
XMRF 1485:10040 IN

Y.RF 010000 IN
 
ZMRF 37T,0004 IN
 
HAC 0.70SCALE 0:0400
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AILERON EFFECTIVENESS INPITCH, DELTA ELEVATOR AT -10 DEGREES 
.07 	
___ ______ 
.06 -­
__--------__ 
In 
X .05 -~­
>­
-J S .04 
m 
F .03 
m 
_J 
.02
 
(3 	 -A 
u~~3 - - - , 
- _ _E-- - , - - -- - -'-E), '. A ­
z	 ' - 6 
LI 
t-
Li-

ILL 
-.13 
UJ -0 
-. 0220 
- 4 -2 0 4 6 8 10 le 14 16 is 22 24 Z6
 
ANGLE OF 6TTACK, ALPHA, DEGREES
 
DATA SET SYMBOL CONFIGURATION DESCRIPTION AILON BETA 
 LLEVN RELEVN REFERENCE INFORMATION
(RCQDZ9; 0 OWTT 289-CUF RoS-N B1 BIWIVI U.coo0 0.000O -10 000 -10.000 REFS 9.1952 SQ FTfRC4033) a Z 6TT 289-CCNF. ROS-NSJ BJVJ 
-10.000 0 000 -5:000 -15.000 	 REFL 6.4320 FTREFS 3.89-o FT 
NHRF 1485:0040 IN
 
YHRF a onoo IN
ZoRP 377.0004 
 IN
 
HACH 0.170 
 SCALE. D.C400
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LATERAL DIRECTIONAL CHARACTERISTICS, BASIC CONFIGURATION ROS-NBI
 
.06 
.05--f 
1 vr--r--v-
. I l j-I r r I 
.04 
(cn 
m-.02 
z 
° 
-Co 
I­
< .04-
1t 
.00 
-'6 -4 -12 -10 . -8 b - 4 - 2 
SIDE SLIP ANGLE. BETA, DEGREES 
DATA SET SYMSO CONFIGURATICN DESCRIPTION ALPHA LELEVN RELEVN 
(RQ4) GWTT 209-CONF..ROS-NS1 FI 0.000RCQ044) oG.JT 289-CONF. ROS-NBI DIVI 0.OO0(RCQU48) !C ",&TT269-CONF. ROS-N81 BIWI 0DOO 0.000 0.000IRCG7541 GW'TT 289-CONF. ROS-NS1 8JWIV1 O.O0DD 0.000 G.GGG 
MAH 010ZMRP 
.2SCALE 
RUDDER 
a.000 
0.000 
0 1 
RFREEINOMTN 
REPS 9.1952 
REFL 6.4320 
REFS 38929 
XNRF 1485.0a40 
YMRF 0.OOOO 
377.DD04O0a 
PAGE 
4 
SQ 
"FT 
Fr 
IN 
IN 
IN 
47 
1 
FT 
LATERAL DIRECTIONAL CHARACTERISTICS, BASIC CONFIGURATION ROS-NBI
 
U)I 
.06 
)< .05_4__ 
.03 
U) 
- -. 01z 
0.0 
-.05
 
--16 -14 -12 -10a 8 -6 -4 2 2 4 6 10 12 14 16 
SIDE SLIP ANGLE. BETA, DEGREES
 
DATA SET SYMBOL CCNFISURATION MSCRIFTI(M ALPHA LELEVN RELEVN RUDDER REFERENCE INFORMATION 
(RCQG42) 0 GWTT 2B9-CCIF: ROS-NBI al 9.000 REFS 9.1952 5Q FT 
I RCQU441 L GWIT Z99-C iF. ROS-NBI BtVI DIMO 0.000 REFL 6.4320 FT 
(CQ040; GWIT 269-CCN. ROS-N31 SIWI 0.000 0.000 0 D0O REFS 3,8920 FT 
(1Cao";1 GWIT 2B9-CCF. ROS-NBI 8IW1VI 0.090 U.acn 0 900 0.0O0 XMRP 1485:0040 IN 
YHRP 
Z-RP 
0 ODDO 
377.0004 
IN 
IN 
MACH 0.170 SCALE 0.,4a 
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LATERAL DIRECTIONAL CHARACTERISTICS, BASIC CONFIGURATION ROS-NBI
 
.30 f___I - - - - - - ___ I 
.25 ­
u .15 ­
z 
.10 --

L. 
C-,A
 
-.05
 
-. 30
 
. . . . . . . . . .
 . . . 
6 -14 -12 -10 -8 -6 -4 9! 0 4 6 8 10 .12 14 16 
.

-. 35z " , ... . L . . .
 
SIDE SLIP ANGLE. BETA. DEGREES
 
DATA ET SYMBOL CONFIGURATION DESCRIPTION ALPHA LELEVN RELEVN RUDDER REFERENCE INFORMATION 
I RCQU42; 2 GWT 269-CONFo ROS-NB1 B1 0.000 REFS 9.1952 $Q FT 
IRCQ044; &WIT 289-CONFo ROS-NBt 81VI 0.000 0.000 REFI. 6.4320 FT 
(RC.O481 <> OWTT 289-CWF, ROS-Nal SIUj 0.000 0.000 C.000 REFS 3.S920 FT 
(RC0954) Ej GUIT 289-CONF. rOS-N51 SJItV1 0.000 0.000 C.9110 D.000 XMRF 1485.0040 IN 
YiRi 0.0000 IN
 
ZMRP 377.0004 IN
MACH 0.170 SCALE 0.040U
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LATERAL DIRECTIONAL CHARACTERISTICS. BASIC CONFIGURATION ROS-NBI
 
____ I I__ I__I__ I__ 1__ i__ F__ 1 1I tIII II 
-JJ
 
L 0.4 
0.3
 
u 0.2 
W 0.4 
0.1
 
- 0.2 
-O. 
U..
 
16 -14 -12 -0 -8 -6 -4 - a 2 4 6 a 10 12 14 s 
SIDE SL.IP ANGLE. BETA. DEGREES
 
DATA SET SYNSOL CONFIGURATION DESCRIPTION ALPHA LEL5VN RELFVN RUDDER REFERENCE INFORMATION 
1 RCa042)I ( 4) C) GWT ?S9-CNF. ROS-NBI28 -CO : SJ 91SlVI O.Go0O.00O 0 000 REFSREEL 9.19526.4320 SQFT FT 
1 CQ0481IRCQ054)[ !U MT 269-CONF. ROS-NSI SjWlWTT Z89-COF. RCS-NB1 B1WIV1 
DATAS~T YNSt COFIGRATInDSCRIT~a 
0.0DO 
D.000 
ALPA 
0.000 
0.00O 
LLCVN 
.000 
0.OO0 
RELVN 
0.000 
RDDE 
REFS 3.6925 FT 
XHRF 1485.0040 IN 
YMRF 0.0O0O INEFRENE INORATO 
SD S P N E BE . 
ZMRF 
SCALE 
377.0004 
0.0400 IN 
LATERAL DIRECTIONAL CHARACTERISTICS. BASIC CONFIGURATION ROS-NBI
 
.05 - -- - - -_ _ _ _ _ _ _ 
.04 
.03
 
-J .02 
z 
tJ .0 1 
U­
-,EI 
U 
ItOE *LIP ANLE BTA OGR
 
-I 
-. O5 .00 IN
 
PTE 51 
.0637.00" I 
MACH SLIP0 SNCLLE 0ET0DEREE
 
(Re02 CHIT 28-C. RO-OIE0000 SAL 9.195 S F 
SCALE 0.050 
LATERAL DIRECTIONAL CHARACTERISTICS, BASIC CONFIGURATION ROS-NB1
 
.45 • rrr , J tr- i i rr j ,r, --Ji-- - .- -r--.-. -1----i -rr"r- -r----r rrnJ-v--i- , i. 
.45
 
.40 
.35 
.30 ___ 
.25­
z 
co 
LL 
IL 
CD 
.10
 
-016 -14 -12 -10 -8 - 6 -4 -2 0 2 4 6 8 10 12 14 16 
SIDE SLIP ANGLE. BETA, DEGREES
 
DATA SET SYMBOt CCHFIGURATIOJ OESCRJFTIQN ALPHA LELEVN RELEVN RUDDER REFERENCE INFCRHATION 
(RCOO4ZJ 0 GWTT 289-CONF. ROS-NBI 31 a.000 REFS 9.1952 SO FT 
(RCG044) GIJTT 289-CONF. ROS-NBl SIVI 0.000 0.000 REFL 6.4320 FT 
tKCQ048 ) > GWTT 289-CEt4F. ROS-NB1 BIWI 0.000 0°.00 0.000 PEFS 3.8920 FT 
(£CC054) E GWTT 289-CONF. ROS-N8I BIWIVI 0.000 0.000 0.000 0.000 XNRF 1485.0040 INYNRF 0.1000 IN 
ZHRF 377.0004 IN
 
SCALE 0.0400MACH 0.170 
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LATERAL DIRECTIONAL CHARACTERISTICS. BASIC CONFIGURATION ROS-WBI
 
-40 
.04 
-

x 
Cl) 
.0 ± 
-j 
toe -14 -12 -10 - a -6 -- 4 6 a to 12 144 16
 
SIDE SLIP ANGLE. BETA, DEGREES
 
CATA SETSYMBOL CONFIGURATIONDESCRIPTION ALHA LeLEVN RZ:LEVN RUDDER REFERENCE INFORMATION 
(RCQVS1) (D GWTT Z89-CNFo ROS-UTI S2 a 0110 REFS' 9.1952 90 FT 
(RCQ73) L GWTT 289-COF. ROS-Wl uzwl 0:0110 0.090 0.000 REFL 6.4320 , FT
 
IRCQV83: GVTT 289-COF* ROS-WS1 B2VZ 0.000 REFB 3 a920 FT
 
"RCa"~I GWTT 289-COFr 905-631 B2wlv2 0.000 0.000 0.000 XHRF 1485,004J IN
 
YmRF- a ODD0 IN
 
ZMRF 377,QVU4 IN
 
MACH O.tZu 
 SCALE 0.0400
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LATERAL DIRECTIONAL CHARACTERISTICS, BASIC CONFIGURATION ROS-WBI
 
.04 ---	 __ 
U)I .04 
m 
- .01 
2 
Li. 
C 
CD 	 / 
2/ 
-16 -14 -12 -10 - - 6 -4 -2 a 2 4 6 8 10 12 14 16 
SIDE SLIP ANGLE. BETA, DEGREES 
DATA SET SYHBOL CONFIGURATION DE$CRYFTIOT ALPHA LELEVN RELEVN RUDDER REFERENCE INFORMATION 
CRCQOII GITT 289-COF. ROS-WBI 82 0.00 REFS 9.1952 $0 FT 
IRnC073) GT 289-COAF. ROS-W4I 82W1 0.000 0.00 0.000 REFL 6.4320 FT (RCOOBSI 0 &TT Z69-CO*F. ROS-S BZV2 0.000 	 REFB 3.89Z0 FT 
(RC00711 GWTT 289-COF. ROS-W3! BZWIV2 0.000 0.000 C.000 	 XNRP 1485.0040 IN
 
YNRP 0.OOD IN
 
ZMRF 377.0004 iN
 
MACH 0.170 	 SCALE 0.0400 
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LATERAL DIRECTIONAL CHARACTERISTICS, BASIC CONFIGURATION ROS-WBI 
*35 -JI-'-, j . l al 1 ~ l I l | sr1-r Is i,-rr 1­
.20 
.15 . . 
u~tC 
a] 
-J 
_ _' 
-.30 
-3 10 -14 -12 -1 - -6 - 4 - 2 4 6 
SIDE SLIP ANGLE. BETA. DEGREES 
DATA SET SYHBOL CONFI'URATI0 DESCRIFTION ALPHA LELEVN RELEVN 
(RCQOBI) 0 GW7T 289-CON. ROS-W31 BE 0.00 
CRC:0?3 8 GWTT 289-CONF. ROS-WI S2WI 0.000 0.000 0.000 
€RCOoe3J GWT 209-COH. pOs-Wa sSVz 0.000 
1CO0G1± GWTT 289-CNF. ROS-W8I 82WIV2 0.oo 0.000 0.000 
MACM O.170 
8 
RUDDER 
IV 12 14 16 
. REFERENCE INFORHATION 
REFS 9.Z952 5 FT 
REFL 6.4320 FT 
REFO 3.0920 FrT 
XMRF 24P5.0040 IN 
YMRP 0.0000 IN 
ZHRP 377.0004 If 
SCALE 0.0400 
PAGE 55 
LATERAL DIRECTIONAL CHARACTERISTICS, BASIC CONFIGURATION ROS-WBI
 
0.96_ 
I-I 
Ld 
U 
0.9 
0.7 
Lii 
o.46 -1 -1' -1 a 
DTAJ_ 
-
ET SYOLCM]UAINOS~FrNAPA 
Q
-0.0 , 
tATA .STSmOHOL 
(RC0075) 
CRc0863) 
(RCC07±) 
-12 -8 -6 
CONFIGURATIa.OES:CRIPTICtI 

GROBCWTT 289-C VF. ROS-WE! 52MACH
OWTT 289-CONW, ROS-W4E1 02W! 
GWTT 209-COC4F. R05-1401 92V2 
-
I­
6 	 0 1 4 1 
SID SLIP ANLE BEA DEGREES IN
 
LLV E NRDE EEEC NOMTO
 
4 2 46	 P-14 

SIDE SLIP ANGLE. BETA. DEGREES

'MR 	 37 IN
000
ALPUA LELEVN RELEVN RUODER REPERENCE INFORHATION 
0.000 	 REPS 9.1952 SO FTSCAL1017 C 4
 0.000 0.000 0.000 REF!. 6.43.20 FT 
0,I000 REFB 3.8920 FT 
GWTT Z89-CONF. RCS-t401 82W1V2 0.000 0.000 0.000 	 XHRP 1485.0040 IN 
YHRF 0.0000 IN 
ZNRF 577.0004 IN 
CALEMACH 	 S,17 V.04 0 
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--
LATERAL DIRECTIONAL CHARACTERISTICS, BASIC CONFIGURATION ROS-WBI
 
-I 
.U4
 
.02
 
z 
.J01 
LI 
LU 
LL) 
z al 
C 
-D.02 
Z 
I 
(­
-. 04 
l16 -14 -12 -10 -8 -6 -4 -2 0 2 4- 6 a 10 12 14 16 
SIDE SLIP ANGLE. BETA, DEGREES
 
DATA SET SYMBOL CONFGUrATIC DCSCRYFTZCI ALFHA LELEVN RCLEVN RtDDER' REFERENCE INFORMATION 
(fCQ0613 
RCQ073, 
(RCO083) 
(RCQU71) 
C 
Ll 
0 
L 
GtJTT 289-CNF. ROS-4.B 
GITT 2s9-CO 'F. R-WS 1 
GWTT 269-CONF. ROS-t481 
GWT 289-CONF. ROS-4B$ 
62 
8241 
02V2 
BZWIV2 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
01.000 
REFS 
AEFL 
~EFB 
XNRP 
YNRF 
2NRP 
9.1952 
G.4320 
3.8920 
1485.0040 
0.0000 
377.0004 
So FT 
FT 
FT 
IN 
IN 
IN 
MACH 0.170 SCALE 0.0400 
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LATERAL DIRECTIONAL CHARACTERISTICS, BASIC CONFIGURATION ROS-WBI
 
I-. 
.41 3
 
.35
 
.J
 
.25
 
z 
1. .20
 
uL 
w 
(D 
.10
 
Is -14 -12 -10 8 6 4 -2 0 2 4 6 8 10 12 14 16
 
SIDE SLIP ANGLE. BETA, DEGREES
 
DATA SET SYHBO COFIURATION DESCRTFTIQJ ALPHA LELEVN RELEVN RUDDER REFERENCE INFORMATION 
(RC4081) GWTT 289-CcNF. ROS-WB '2 0.000 REFS 9.1952 SQ FT 
(RCQ073) GWTT 289-CGIF. ROS-WSI 62WI 0.000 0.000 0.000 REFL 6.4320 FT
 
(RCQO3) CWTT 289-COF. ROS-WBI B2V2 0.000 REFS 3.8920 FT
 
CRCQD71 lj GWTT 289-CO4F. ROS-USI B2WV2 0.00a 0.0o0 0.000 XNRP 1485.0040 IN
 
YHRP 0.0oo0 IN 
ZHRF 377.0004 IN 
MACH 0.170 SCALE 0.0400
 
PAGE 58
 
RUDDER EFFECTIVENESS INYAW 
.' 04 
.33Be 
___ 
I­
-. 0 
~to 
y -. 03 
C-)o 
-o 040 
Z 
-1 -4 -12 -10 6 4 2 0 2 4 6 
SIDE SLIP ANGLE, BETA. DEGREES 
DATA SET SYMBOL CONFIGURATION DESCRIPTION RUDDER ALP1HA LELEVN 
0CO0,41 Q O T zaq-C F ROS-NBI 1wi 0IIV.000 0.000 0.000 IRCQ052) a OT 289"CCNF° R05-NBJ BIWIVI 0.000 21.000 0.000 
(CCQ56) <> GWTT 289-CONF, ROS-NSJ1 31WIV1 -10.000 0.000 0.000 
Gosl) U GWIT 289-CONF, ROS-NBl BIWIVl -10.U0U 21.000 D.Uo 
MACH 0,170 
a 
RELEVN 
U.000 
0.000 
0.900 
0.000 
10 12 14 16 
REFERENCE INFORMATION 
REFS 9.195a SO FT 
REFL 6.4320 FT 
REFS 3.8920 FT 
XNRP 1485.0040 IN 
YMRF a.O00O IN 
ZHRF 377:0004 IN 
SCALE 0.0400 
PAGE 59 
RUDDER EFFECTIVENESS INYAW 
.08O rr 
X °O 
m 
.04 
.02 
z 
-CG 
--. 04 
(3 
LL-
LI. 
0.0 
coi -. 01 
z 
to -flw 
-_4 -2 -1 O 4 t 
0.0 
0 -. 06 
.S -14 -12 -1o as -e 4 -2 0 2 4 6 
SIDE SLIP ANGLE. BETA. DEGREES 
DATA SET SYMBOL CcMFIURATIaJ DESCRIFTIOJ RUDDER ALPHA LELEVN 
(RCO054 Q GWTT 289-Cc*F. ROS-NSI BIWIVI 0.00) 0.000 0.000 
RCGOSZY GIOWTT 289-CCF. ROS-NB1 BIWVI 0.000 21.000 0.000 
(RCQ056 Q GVTT 289-CONF. ROS-NSI BIWIVI -10.000 0.000 0.000 
(RCI'057 8 GWTT ?89-CONF. ROS-N91 BIWIVI -10.00D 21.000 0.000 
$ACH 6.170 
8 
RELtVN 
0.000 
0.000 
0.000 
0.000 
10 to 14 is 
REFERENCE INFORMATION 
REFS 9.1952 5 FT 
REFL 6.4320 FT 
REFS 3.8920 FT 
XHRP 1485.0040 IN 
YNRF 0.000 IN 
ZHRP 377.0004 IN 
SCALE 0.0400 
PAGE SO 
RUDDER EFFECTIVENESS INYAW
 
.,o II
 
2 
u 
C­
.15 
.15 
- . . . . 
IL .0.OS 
-J 
Id 
u 
-. t0 
Go 
-C­
-. 25 
16 -14 -12 -10 -a 6 -4 -2 a 2 4 6 
SIDE SLIP ANGLE, BETA. DEGREES 
DATA SET SYMBOL CONFIGURATION CESCRIFTIQ4 RUDDER ALPHA LELEVN 
RC0054)1 GWTT 289-CoFr. ROS-NBI LlWIVI 0.000 0.000 0.000 
CR4052, X UWT 28O-C4N. ROSNB BIWVI .00 21.000 0.000 
(RCQOO5O O iT 2B9-CaJF. ROS-NB1 BINIVI -10.000 0.000 0.000 
R4057)T WTT 289-COCF. ROS-NBI BZWIVI -10.090 21.000 0.000 
MACH 9-17D 
8 
RELEVN 
0.000 
a.000 
0.000 
0.000 
10 12 14 16 
REFERENCE INFORHATZON 
REFS 9.1952 SQ FT 
REFL 6.4320 FT 
REFB 3.892C FT 
XHRF 1485.0040 IN 
YHRF a OUGO in 
ZNRF 377.0004- IN 
SCALE 0.0400 
PAGE 61 
RUDDER EFFECTIVENESS INYAW
 
1.0 - . ___ 
0.7 
0.6 
0.4 
-2.0.1_
-0. 
1 -14 -1 ' - a-0- 4 6 -4 -2 8 10 12 14-o 
SIDE SLIP ANGLE, BETA. DEGREES
 
CATA SET SYMBOL CONFIGURATION DESCRIPTION RUDDER ALPHA LELEVN RELEVN REFERENCE INFORMATION
 
CRCQ004) GWTT 289-CCaF. ROs-Nal BlitV1 0.000 0.000 0.0a0 01060 REFS 9.195z SQ FT
 
cRCQ05Z; G4TT Z89-CONF, ROS-NBI SlWlVI 0.000 Z1.000 0.000 0.0CO REFL 6.4320 FT 
.RCQ0 G6 WTT 2S9-CONF. ROS-N8I BWIVI -10.000 0.000 0.000 0.000 REFB 3.8920 FT 
("C05fl &IT Z89-CONF. ROS-Nal BIWIVI -10.000 21.000 0.000 0,000 XNRF 1485.0040 IN 
YNRF 0.0000 IN
 
ZHRP 377.0004 IN
 
SCALE 0.0400 
MACH 0.170 
PAGE 62 
RUDDER EFFECTIVENESS INYAW 
*05 I 
.04 
_ 
u 
W 
E 
.02 
.01 
-.2 
Z 
.03 
°016 -14 -12 -10 a 6 4 2 0 2 4 6SIDE SLIP ANGLE. BETA, DEGREES 
DATA SET $YMUCL ¢CFIOURATIC OESCRIFTr RUDDER ALFHA LELEVN 
IRCQ0541 GWTT Z89-CNF* ROS-NB1 blwlVL a.DOE) 0.900 0.000 
, C,052) .. IT ",_9-NF. ROS-NB1 Biwivi 0.000 21.000 0.000 
IRCQQ561 owTTZ8-cc F .RoS-NB/ DlWlVl -10.000 0.900 0.000 I.CQ0571UE] WT ZSg-CCWF° ROS-NSI B1WIVI -10.000 2I.Orr 0.009 
MACH 0°170 
a 
REL EVN 
0.000 
0.000 
O.OO 
0.000 
10 12 14 16 
REFERENCE INFORMATION 
REFS 9.1952 SQ FT 
REFL 6.4320 FT 
REFS J.89EV FT 
XNRF 1485.0040 in 
YMRP C.0000 IN 
ZHRF 377.0004 In 
SCALE 0.0400 
PAGE 63 
RUDDER EFFECTIVENESS INYAW
 
.40 
.35 
.3n
 
0u 
U 
u- .2Lu

(-3 
0 
.105 
7171§7
.005 
s-1 -14 -1? -10 -8 -6 -4 -2 0 2 4 6 a 10 12 14 16 
SIOE SLIP ANGLE. BETA. DEGREES
 
DATA SCT SYMBOL CONFIGURATrIJ DESCRIPTION RUDDER ALPHA LELEVNlRFLCVN REFERENCE INFORMATION 
IRCQGOs) GWTT ?E9-COfF. ROS-NBI BIWIV. 0.000 0.000 0.000 0.000 REFS 9.1952 SQ FT 
(RCQOSZ'LJ GWTT Z9-CONF. ROS-N31 8IWIVI 0.000 21.000 0.000 0.000 REFL 6.432C FT 
"C'O56 017TT 289-CaNF. ROS-N3! SIWIVI -10.000 0.000 - 0.000 0.000 REFS 3.8920 FT 
(RC.Q0'Sfl WTT Z89-CONF. ROS-Nal BIWIVi -10.000 21.C00 0.000 0.000 XNRP 1485.0040 IN
 
YNRF a.(000 IN
 
ZHRF 37.o0004 IN
 
MACH 0.11 SCALE 0.0400
0 
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EFFECT OF TIP FINS 
.05 
-­_ 
m .04 I-I 
._03 
10 
I-r 
-. 0 
Li 
IL 
Lii 
C 
2 
L­
-,14isa -1 i 2 4 6 a 1 2 1 
XMR 248 U040 I 
-MR 37.004 I 
- 1*I6" -14 -12 -10 -­8 -6 -4 - ? 0 2 6 8 10 1 14 6 
DATA 
MACH 
SET SYIBOL C0FIGURATION 0ESCRfFTIcN20,4) 1 T 6-ccnr. ROS-NOS B±WZVI GRQ5)ZI -WTT 2 -C F O-N1BWV0, SLIPu ANCLEE BT.04G00SALFHA LE±.EVN .ELPVN
1 .000 0.000 0.000F 
00 0 .00 RUDDERO.000 REFERENCE INFORMATION
. 9 19 Q F 
REFL 6.43Wo FT 
REFB 3.8920 FT 
XNRF 1485.0040 IN 
YMRF 0.0000 IN 
2MRP I77.0004 IN 
NACM 0.110 SCALE 0.0400 
PAGE 65 
EFFECT OF TIP FINS 
.04 
m 
S 
.02 
.04[ 
Z 
-. 03 
-.06 
if0 -14 -12 -10 - 8 -6 --4 -2 a 2 4 6 
S]'DE SLIP ANGLE, BETA, DEGREES 
DATA SET SYMBOL CONFIGURATION DESCRIPTION ALFHA LELEVN RELEVN 
(RCQ046) Q OWT 269-CONF. ROS-N61 BJWZV3 0.0O0 0.000 0,OOO 
(ACQ054) GWTT 289-CONF. RO$-NB! Bj IVl 0.000 U.009 0.000 
MACH 0.'70 
8 
RUDDER 
0.000 
10 12 14 16 
REFERENCE INFORMATION 
REFS 9.1952 SQ FT 
REFL 6.432C FT 
REFB 3.8920 FT 
XNRF 1485.0040 IN 
YMRF 0:0000 IN 
Z-RP 377.0004 IN 
SCALE 0.0400 
gAGE 66 
EFFECT OF TIP FINS
 
.30
 
.25 ­
.20 - I-l­
ui .25 ___ 
z 
Lo .10 
Ui 
L,
-
-
10L 

L -.15
 
_'_
 
" 

-. 25 
-. 16 -14 -12 -10 -8 -6 -44 0 2 4 6 8 10 12 14 i6 
SIDE SLIP ANGLE. BETA. DEGREES 
DATA SET SYNaSC CCtFIcURATICN OESCRIPTIC ALFHA LELEVN RELEVN RUDDER REFERENCE INFORMATION 
IRCO046) 
(RCOO54) 
GWTT Z89-CC*F. ROS-NB1 
4WTT 289-CC'FY ROS-NBI 
MACH 0.11 
BIWV3 
01WV1 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 0.000 
REFS 
REEL 
REF8 
XMRP 
YNRF 
ZMRF 
SCALE 
9.1952 
6.4326 
5.89zu 
1485,0040 
. .00 
377.0004 
0.0400 
SO FT 
.FT 
FT 
IN 
1)4 
IN 
PAGE 67 
EFFECT OF TIP FINS 
1.2 1 j j I I I I I I I I I I I I I I. . . 
0.8 
-J 
J0. 
-0. 
-D 
-0.4 
-0.3 
-D26 -14 -12 -10I 8 - 6 -4 2 a 2 4 6 
SIDE SLIP ANGLE, BETA. DEGREES 
DATA .SET ;YNBOL COwFIGURAT]ION DESCRIPFTION ALFHA LELEVN RELEVN 
tRceO415) GWJTT Z89-CONF. Ro$-NEI BIWZV3 0.000 D.000 0.000 
(RceG5:43 OWTT Z89-CONF..ROS-NBI BlWlVl D.00 000 U.000 
HACH 0.170 
a 
RUDDER 
D.UUU 
1.0 12 14 is 
REFERENCE INFORMATION 
REFS 9.195 : SG FT 
,REFL 6.43W0 FT 
REFS 3 .8920 FT 
XHRF 1485:0040 IN
.HRF 0.0o0o IN 
Z-RD 377.0004 IN 
SC-LE 0.040 
PAGE S8 
EFFECT OF TIP FINS
 
-<­
.04 
.03-----------------------------___ 
-
L) 
2 
.02 
.01 
C 
0 
-.0 
-. 05 
I-I 
-. 06 
-16 -1A -12 -10 a 6 -4 - aO 2 4 6 
SIDE SLIP ANGLE, BETA, DEGREES 
VATA SET SYMBOL CONFIGURATION DESCRTFTICN ALPHA LELEVN RELEVN 
(RCQ046; OW',;T 26g-CONP. ROS-NSI SlW2V3 0.000 0.000 0.000 
{RcQ6o4 OWTT 209-CCNFo ROS-NEI SIWIV1 0.000 01000 0.000 
MACH G.170 
8-
RUDDER 
0.O00 
10 12 1A 16 
REFERENCE INFORMATION 
REFS 9,195Z SQ FT 
REFl- 6. 320 FT 
REFS 3.9920 FT 
XMRP 1485.0040 IN 
YMRF 0 000 IN
ZHRP 377:0004 !N 
SCALE 0 .0400 
PAGE 69 
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EFFECT OF TIP FINS
 
.43 
 1 
.40
 
.55-------------------------------------------

C 
25­
z 
It)
 
a-, 	 °Lo ..-1, 
It)
.10 
.05 

-14 -12 -10 -8 6 
SlIDE 
DATA SET SYPM80t CONFIGURATION DESCRIPTION 
fRCQ046) 014TT 289-CcNF. ROS-NBI BIWZV3 
(RC0054J L GVI'T 289-CWNF. ROS-NBI BIWVI 

MACH 0.170 

-4 -2 0 2 4 6 8 
SLIP ANGLE. BETA, DEGREES
 
ALPHA LELEVN RELEVN RUDDER 
0.000 0.000 0.000 
0.00 0.000 0.000 0.000 
0 1z 1 
50 ±2 14 16 
REFERENCE INFORMATION
 
REFS 9.1952 SQ FT 
REFL 6.4320 FT 
REFV 3.8920 FT 
XHRF 1485.0040 IN 
YMRF a.o0o IN 
ZNRF 377.0004 IN 
SCALE 0.0400 
PAGE 70 
__ 
, .. ... ...
EFFECT OF .oGENGINE... PODS IN.......YAW
 ,, .... 

. .I '''f
 
.0 
____ '_II
 
I4 
" -m .02 
_ _ 
z 
Li 
W~ d. 
Ld 
y -.03 
z 
3: .04 
0.0 
-. 016 -14 -12 -10 -s -6 -4 2 0 2 4 6 8 10 12 14 16 
SIDE SLIP ANGLE, BETA. DEGREES"
 
DATA SET SYHBOL CONFIGURATION DESCRIPTION ALFHA LELEVN RELEVN RUDDER REFERENCE INFORMATION 
(RCQ54? 0 GWTT 29-CONF ROS-NB1 D1WIVI a0.0 0.000 0.000 nion REFS 9.1952 SQ FT 
RCGOSSI . GWT Z89-CONF. ROS-NBt BIWIVIEl 0.000 0.000 0.000 0.000 REFL 6.4320 FTREPS 5.S920 FT 
XMRF 1465.004U IN 
YHRF 0.0000 IN 
ZNRF 377.0004 IN 
SCALU 0.0400HACH 0.*7G 
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EFFECT OF ENGINE PODS INYAW
 
.08 r-r-- rrr 1 
.cc
x 0 ~ -_ 
­ - T - S 
(n 
- .04 
U 
-j S .00 ' 1 
LO- .03- -~ -_ _ 
U 
U 
E .04 
z 
-.05 
SIDE SLIP ANGLE. BETA, DEGREES 
DATA SET SYMBOL CONFIGURATION DESCRIPTION ALPHA LELEVN RELEVN RUDDER REFERENCE INFORMATION 
CRCQ054) Q GWTT 269-CCNF. ROS-Na1 BIWIVI 0.00O 0.000 0.000 0.000 REFS 9.1952 SO FT 
CRCQ055) L GwaTl 289-CCNF. ROS-N91 BIWIVIE1 0.00O 0.000 VOg o0.000 REFL 6 4320 FT 
REFS 3.8920 FT 
YNRF 5.0000 1 N 
ZHRP 377.0004 IN 
N H .70SCALE 0.040U 
PAGE 72 
EFFECT OF ENGINE PODS INYAW 
,*,3 . - -T .,n•-, - r,- . . .-.-r- ... I.. ' f' 
t 
.30 
.25 
-
.20 ____ 
z __ 
w .10 
U-i 
ULd 
u 
d -. 0 
-. 
C-)Z 
-. 3 
-.30 
36 -14 -12 -10 -8 -6 -4 -2 0 2 4 6 8 10 12 14 1 
SIDE SLIP ANGLE, BETA. DEGREES 
DATA S:CTStMB CONFIGURATION DESCRIPTION ALPHA LELEVN RELEVN RUDDER REFERENCE INFORMATION 
(RCQ054) G GWTT 2B9-C(NF. ROS-NB1 OIWIVl 0.000 0.000 0.000 0.000 REFS 9.1952 so FT 
(IRCQ55) fl WIT 289-CONF. ROS-N81 SXIAVIE1 0.009. 0.000 0.000 0.000 REFL 6.4320 FT 
REPS 3. 921 FT 
X4RF 1485:0040 IN 
YNRF 0.0000 IN 
ZNRP 377.0004 IN 
MACH U.170 SCALE 0.0400 
PAGE 73 
EFFECT OF ENGINE PODS INYAW 
I_ II I_ P I I 
1.0 
0.9 
0.7 
0.5 
LA 0.4 
0.3 
L-I 
n-a 
C-9. 
-0.2 
016 -14 - -10 a 6 4 2 a 2 4 6 
SIDE SLIP ANGLE, BETA. DEGREES 
DATA S yM9O CONFI6URATIONDESCRIPTION ALPHA LELEVN RELEVN 
(RCQO54) Q GWTT ZS9-CORF. ROS-HS1 blWlV1 0.000 O.000 0.00G 
IRCQGSS) Z GWTT 269-CONF. ROS-N81 BIWIVIrI 0.000 0.000 0.000 
-0. H 14 
0.2AG __ 
a 
RUDDER 
U.000 
0.000 
10 12 14 is 
REFERENCE INFORMATION 
REFS 9.1952 SQ FT 
REFL 6.4320 FT 
REFS 3-9920 FT 
XHRP 1485.0040 IN 
YMRP aDODD IN 
ZMRF 377:0004 INSCALE 0.0400 
74__ 
-.02 
EFFECT OF ENGINE PODS INYAW
 
.05 - - -­
.04
 
z 
L'­
(-.
 
-. 06 
0--d
 
-10 -14 -12 -10 -a 6 -4 -2 a 2 A 6 a to 12 14 IS 
SIDE SLIP ANGLE, BETA, DEGREES 
DATA SET SYMBOL COFIGURATITN DESCRIFTIO ALFnA LELEVN RELEVN RUDDER REFERENCE INFrORMATION 
tRCODSA3 0 GWT 289-CONF. ROS-NIJ sIWiVI 0.000 0.000 0.00M 0.000 REFS 9.1952 SO FT 
(RC0055' C GWTT 289-CONF. ROS-Naz 62WIVIE1 0.000 0.000 0.000 0.000 REFL 6.439U FT 
REFS 3.8910 FT 
XNRP 1485.0040 IN 
YNRP 0.0000 I1 
ZMRP 377.0004 IN 
MACH 0.170 SCALE 0.0400 
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EFFECT OF ENGINE PODS INYAW 
I IIIII 
.40 
.35 __ 
.3D 
CD 
.25 - - RF. FT 
0 
<" 
.25is 
.15 
.10 
-1 - - a 6 4 
_ _ 
0 - 1 4 1 
"18 -14 -1? -10 --­ 4 2 0 2 4 6 
SIDE SLIP ANGLE. BETA. DEGREES 
OATh SCT SYM OL CctNrIGUJAT a4 0ESCRJTI 4 ALFHA LELEVN RELEVN 
(RC0OS4 GI4TT 289-CcIK.o ROS-NSI BIWIVI 0.00O 0.000 0.050 
CRCOOSS) GWTT 289-COWF. ROS-NE! BIWIVIEI 0.000 0.000 0.000 
4ACl I.L?0 
8 
RUDDER 
0.000 
0.000 
10 1 14 IN 
REFERENCE !NFOPmATION 
FEES 9.1952 $0 FT 
PEF. 6. 520 FT 
REFS 3.69t0 FT 
XNRP 1.485.0040 IN 
ZNRP 377.0004 IN 
SCALE 0.040D 
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AILERON EFFECTIVENESS INYAW, DELTA ELEVATOR AT ZERO DEGREES
 
0­
.04 
___
 
LI 
z .03
u
-J 
LI 
LD 
2 
C-:0z -.04 
1'615..-14 -12 -20 - 0 4 2 u 2 4 6 8 10 12 14 16 
SIDE SLIP ANGLE, BETA, DEGREES
 
DATA SET 5YMa& CONFIGURATIONDESCRIPTION AILRON ALPHA LELEVN RELEVN REFERENCE INFORMATION 
nCQ054 I Q WTT 289-CONF. ROS-NS1 BWlV1 .000 0.000 0.000 O.OO REFS 9.1952 so Fr (RCQVSG) LA T 299-CO F. ROS-N8I 81W1VI -10,000 0.000 5.000 -5.000 REFL 6.4320 PT
 
RCQ05z) 0 GWTT 2$9-COYF. ROS-NBI BIWJVJ 0.000 21.O0 0,00a 0.900 REFS 3.8S20 FT
 
(RCQ0671 U GWTT 269-CONF. ROS-NS1 B1WIV1 -10.000 21.000 5.000 -5.DUO XMRF 1485.0040 1 N
 
YMRF D.DCOO IN

Z-R. 377.0004 IN
 
HACH 0.170 
 SCALE 0.0400
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AILERON EFFECTIVENESS INYAW, DELTA ELEVATOR AT ZERO DEGREES
 
.05 C 
.04 
- .05 
U)
 
-

-J/
 
y 
z!
 
-. 06 
- 16-o -t4 -12 -10 a C 4 2 al 2 4 c a 10 12 14 s6 
SIDE SLIP ANGLE. BETA, DEGREES 
DATA SET SYMHBOL CONFIGURATION DES;CRIPTION AILRON ALPHA LELEVN 
I RCQ054) Q. G'wT 289-CO F .RO $NB1 81WIVI 0.000 0.00i0 0 IRCGO06)ZLl WTT 289-CONF: RQS-NSI BIWIVI -10.000 O.Ovu 5.000 
{RC'n52) GW#TT Z$9-CONF. ROS N83 BIWIVI O.900 21.000 0.,3O0 
(RCtOU671 [] G TT 299-C0NF: ROS-NB1 81I/VI -10.t090 nL. 000 5.000 
.AC-4 0.170 
RrLEVN 
.000 
-5.000 
O.UO 
-5.000 
REFERENCE INFORMATION 
REFS 9.!952 SO FT 
REFL 6.4320 Ff 
REFS 3.892a[ Fr 
XHRP 1485.0040 1 N 
YMRP O.0000 IN 
ZMRP 377 0004 I 
-CAL: 0.040D 
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AILERON EFFECTIVENESS INYAW, DELTA ELEVATOR AT ZERO DEGREES
 
zI 
I-i­
m ­
-. 05 
<d 
-. ) 
L -. 35. . . .. . . . 
-. 0
 
-16 -14 -12 -11 -8 -6 -4 -2 a 2 4 6 8 10 12 14 16 
SIDE SLIP ANGLE. BETA, DEGREES
 
DATA SET SYMBOL CONFIGURATION OESCRIPTION AILRY ALPHA LELEVN RELEVN REFERENCE INFORMATION
 
(R C0054; 0 OTT 299-CCNF. ROS-N01 Bl141W 0.000 0.000 0.000 0.000 REPS 9.4952 SG FT
 
(RCQ060) GITT 289-CONF. ROS-NBI BIWIVI -10.000 0.000 5.000 -5.000 REFL 6.4320 FT
 
(RCQ52, G0WT 289-COfF. ROS-NB1 SIWIVI 0.000 21.000 0.000 0.000 REFS 3.8940 Fr
 
(RCQOE7} [j GWTT 269-CONF. ROS-NBI BjWIV -10.000 21.139 5.000 -5.000 XNRP 1485.0040 IN
 
YNRP 0.0000 IN 
ZNRP 37T.0004 IN 
MACH 0.174 SCALE 0.0400 
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AILERON EFFECTIVENESS INYAW, DELTA ELEVATOR AT ZERO DECREES
 
0.0 	 0 
-. 
I-0.4
 
C-,
 
tL- 0.3
 
U­
0 	 - - ­1.2- -
I-.­
-4 0.1
 
-0.0 
SID SLPAGL-BT.-ERE
 
-0.3 - -___ 
-*" 6" -14 -12 -10 - 8 - 6 - 4 -2Z 0 2 4 6 a to 12 14 16 
SIDE SLIP ANGLE. 8ETA. DEGREES
 
DATA SET SYMBOL CONFIOURATION 09SCRIFTION AILRON ALPHA LELEVN RELEVN REFERENCE INFORMATION 
CRCO054) 0 GWTT 289-COWF ROS-NBI BIWIVI 0.000 0.000 0.000 0.000 REFS 9.1952 so F7, 
(fRCQG0, GWTT 289-CONF. ROS-NB: SIWIVI -10.090 0.000 5.000 -5.000 REFL 6.43VO FT 
£RCO05Z GWTT Z09-OF. ROS-N81 BIWIVI 0.000 21.000 0.000 0.000 	 REFS 3.892C FT
 
(RCQG7) GWTT 289-CONF. ROS-NB1 BIWIVI -10.000 21.000 5.000 -5.000 	 XMRP 1485.0040 IN
 
YhRF 0.0000 IN
 
ZMRP 377.0004 IN
 
HACH 0.1,0 	 SCALE C.0400 
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AILERON EFFECTIVENESS INYAW, DELTA ELEVATOR AT ZERO DEGREES
 
.04 ____ 
I~i 
-04
 
7 
I 
-. 04 
-6 -24 -12 -10 -8 -6 -4 -2 0 2 4 6 a 10 12 14 i6 
SIDE SLIP ANGLE. BETA. DEGREES
 
DATA Sfl SYMBOL CONFIGURATION DESCRIPTION AILRON ALPHA LELEVN RELEVN REFERENCE INFORMATION 
I(RCQ054) (fl OMIT B9_CONF. FOS-flBl 8iIVI 0.0001 0.6000 0.000, 0.000 REFS 9.1952 SO FT (RCOOGOI LS &WTT 289-CO*NF. R0S-:N81 BiWIVI -10.000 0.000 5.000 -5.000 REFt 6.4320 FT
 (RCQ05t; GWT ass-catr. ROSHBSI 81IiVI 0.000 Z21.00 0.000 0.0010 REFS 3.89Z0 FT
 
C'v I WIT aog-C0.Jr. ROS-NBI SIWIVl -10.900 21.000 5.000 -5.000 XNRP 1485,0040 IN
 
YmR a IN
00000 
ZNRP 377.0004 IN 
MACH o.170 SCALE 0.0400 
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AILERON EFFECTIVENESS INYAW,-DELTA ELEVATOR AT ZERO DEGREES
 
.40 -__ 
____ ____ 
U 
.25
 
z 
LI
 
1 
SIDE SLIlP ANGLE. BETA, DEGREES
 
DATA SET SYMBOL CONFIGURATION DE$CRTFTION AILRON ALFHA LELEVN RELEVN REFERENCE INFORMATION 
(RCG0541 GWTT 289-CONF: RO$-NVI IW/Vl 0.000 0.000 0.000 0,000 REFS 9.1952 SO FT 
'R...Go ' 2 GWTT Z09-CNF* ROS-NO1 VIWJVI -10.000 0.000 5.000 - 5:000 RCFL 6.4320 rT 
(FCQ05?1 a GWTT Z69-CNFo RO$-N91 BlW1Vl 0.000 21.000 0.000 0.009 REPO 3.8920 Ft 
(FCG067)[ GwT Z89-CONF: ROS-N~l01 WIV1 -10.000 21.000 5.000 -5.000 XHRP 1485.004C IN 
YMRP a,00oo rN 
ZH RF 377:0004 In 
H~t 0*70SCALE 0.0400 
PAGE 82 
INYhV. nELIN ELEATOR Al -5DEGREES
 
.06iLRONEFECTVEESS 

a 06 
-
(n 
z 
ui 
(-. 
to 
z 
-
. 
14 10
4 10 2 

SIDE SLIP ANGLE, BETA' 
 sEGoEES
R(ERENCE HMA TO 
ACITC SB4OLLpPALLEVN RE"EVN 1 
T 
REFL 3.43Q FTD.000 -10.000 04
-UTIC" o COO 
- 0 -150.o000 FEF5F 1485 I 
-
.000
20.00 0 0 
, --DATAC 2STC SY4 RL 
4 ITT 20-S V 0.0 00 .000 
. ININC05 4WTT 26gC-OMBIWVR-N2 -o010co RP 

0 

l IWTT 2 $9 -COF RONBI j"WIVI -tO. 20 SCALE 
17
HACH 

AILERON EFFECTIVENESS INYAW, DELTA ELEVATOR AT -5DEGREES
 
.04 
, 
-. 03
 
" 0 6 1 - 1 4 - 1 2 - 10 - a - 6 - 4 - 2 a a 4 6 a 111 1 2 4 1 6 
SIDE SLIP ANGLE. BETA, DEGREES
 
AILRON ALPHA LELEVN RELEVN REFERENCE INFORMATIONDATA ET SYMBOL CCNFIGURATIONDESCRIP IIO 
{RC33 GWT ZS9-CONF* ROS-MS1 S'.WIVl 0.000 9.GUO -5.900 -5.000 REFS 9 1952 So FT 
(RC05 9) ow T 289-C MF. ROS- Ugl- 81 WV 1 - i0.co0 0 . 0au . 00 - 1O.OC D REFL 6:4 20 FT 
RCQ 61; t MT 269-C OF: B W V I FTT  ROS-NB1 -20 000 0.090 5.000 - 5.0 00 REF S 3 .920 
9 C OF. ROS- Usl SWI¥1 O.Co u 21.000 -5.000 -5.000 X RF 1485.0040 INfRc ..6' G 

2121 5.000 001 YHRP 377.00040.O00 0 NDUG -15 Z  Ioo 0.  - 0.0¢sIMiv1 -10-2 : t :000ROS-N S1 V1(RC-066; F OMT 2209-C09 -C=F . . R S-MB I B I'RC 69) GWTT SCALE 0.0400
 
MACH 6170 
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AILERON EFFECTIVENESS INYAW, DELTA ELEVATOR AT -5DEGREES
 
.25 
_ _ -
__ 
.20 
Ci .15 
z 
LLU .10
 
c-
L4. 
.05 ___ 
wC o
 
Ld 
-. 2 
;,­
.30
 
.35-16 -14 -12 -1s -a -6 -4 -2 0 2 4 6 a tO 12 1A 16 
SIDE SLIP ANGLE. BETA, DEGREES
 
DATA SET Sfl480 CONFIGURATION DESCRIPTION AILRON ALPHA LELEVN RELEYN REFERENCE INFORMATION 
(RC0003) ( GWIT 289-CONF. ROS-NS1 r1W1V1 0.000 0.000 -5.000 -5.OO REPS 9,1952 SQ FT 
Z GRCQ05WTS BIWIVI -10.0o 0.000 0.000 -10.000 REFL 6.43ZO FT-WT2-SSCONF ROS-NBI 

CRC0061p ,TT 89-CONF. ROS-NSI BWIVI -20.000 0.000 5.000 -15.000 REFS 5.923 FT
 
(RCQOG4J OT 289-CONF. ROS-NBI BIWVI 0.000 21.000 -5.000 -5.000 XMRF 1485.0040 IN
 
CRCGQ69) GWTT 289-COGF. ROS-N: BIWIV1 -10.000 21.000 0.000 -10.0u0 YHRP 0.0000 IN
 (RCQO66) GWTT 2O9-CONF. ROS-N1 BLWIVI -20,000 21.000 5.000 -15.000 ZNRP 377.0004 IN
 
SCALE 0.0400
HACH .i170 
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AILERON EFFECTIVENESS INYAW, DELTA ELEVATOR AT -5DEGREES
 
4a-. 
U.S 
0.8 
0.7 
-. 
-,.3 
0.5 
I-I 
I __ i 
Ii­
w 
0.13 
IL. 0.0400 SIDE SLI ANL.BTA ERE SC 
19°ass GWT O-B III-0DG 000 000-G00R '8-OF .30F 
-0.1 0.17a 
0.G 
-gCoss OW?29Cl. O-8 I1XI -1.0 .0 .0 
1,
1.0 'EF 6.3 F 
(RCO0581 GWTT 289-calF. ROS-48I BIWIVI 20.0O0 0.000 -5.000 -5.000 HErB 3.1952 $ FT 
CRCO0G64 
(RCOGO9 
cRc9060) 
i 
I 
0)4TT 289-CalF. ROS-NBL 
G.OtTT289-CONF. RO0S-NB1 
OWT Z59-C04 F. flOS-NBL 
BIWiLVI 
BIWIVI 
SIWIVI 
0J.000 
-10.00Q 
-20.00O0 
21.00,0) 
21.000{) 
21.000 
-5.000) 
0.000 
5.000 
-5.00{0 
-10.O000 
-15.000 
XMRP 
YNRP 
ZNRF 
1485.0040 
0.0000 
577.0004 
IN 
IN 
IN 
H~H .I SCALr 0).0400 
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AILERON EFFECTIVENESS INYAW, DELTA ELEVATOR AT -5DEGREES
 
.I. . . . . . . . . . .- . . I . . . . .. I I 
. 04 ­
.03 
xul .01 
Ld 
LU 
Z
 
C-0
 
Li 
-']-16 -14 -12 -10 -8 6 -4 -2 a 2 4 6 8 to 12 14 16 
SIDE SLIP ANGLE. BETA, DEGREES
 
CATA SET SYMBOL CONFIGURATION DESCRIPTICN AILRON ALPHA LZLEVN -RELEVN REFERENCE INFORMATIONN F . (ACQ063, (D GWTT Z-S9-CO ROS-NB1 Biwivi aov[} u 000 -5 009 -5,000 REFS 9.1952 SO FT 
(RCGO56) LS GW4TT 289-CONF: NOS-NsI 01WIVI -10,000 louOO 0,000 10O0110 REFL 6.4320 FT 
0R@01)7 ROS-NBl Biwiv1 -2c.000 5.000 REFB FTkT 289:-COOFo 0.00C -15.000l 3.S920 

1R1 64) GT @-OF. R05-Not BIWlI1 0.O000 21.000 -5.00[] -5.000 XMRF 1485.0}04J IN
 
(CCG09) GW'TT 209-C(ONFo ROS-NB1 BIWlI1 -10.000 21.000 0.000 -10.OOO YHRP 0.O000O IN
 
fXC¢eo06G OWTT Zffq-CNFo.ROS-N81 BlWlVl -20.000 21.000O 5.000 -15.000 ZMRP 377,D004 IN
 
MACH 0.1 70 
 SCALE 0.04O00
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AILERON EFFECTIVENESS INYAW, DELTA ELEVATOR AT -5DEGREES
 
.45 r rr .r-,-.- IJ n -n i....- Frrr- I 
-I
 
.40 -­
-I 
.30
 
U.
 
.25
 
z 
Li 
tIJ 
0U
 
.10 
___ 
.05 
is -14 -12 0 -B - - 4 -2 0 2 4 6 8 10 14 16
1 

SIDE SLIP ANGLE. BETA. DEGREES
 
DATA SET SYMBOL CONFIGURATION DESCRTFTICN AILRON ALFHA LELEVN RELEVN REFERENCE INFORMATION 
caCoGes, 0 GWT 289-CCF. ROS-NBI BIWIVI Oo 0.000 -5.000 -5.000 REFS 9.1952 so FT
 
aRCfl5$) OWTT 29-CaF. ROS-Nal BIWIV -10.000 0.000 0.000 -10.000 REFL 6.43?0 FT
 (REGOGI' 0 GWIT 9-COWF. ROSINBX SIwivi -20.000 O.O0O 5.000 -15.00O REFB 5.89au FT
 
(RC64i GWTT 289-CNF. ROS-NB1 BzWIVI 0.006 21.000 -5.000 -5.000 XNRP 1485,0040 IN
 (RCOOGI9 GWTT 2S9-CONF. ROS-NB1 BIWIVI -10.000 21.030 0.000 -10.000 YHRF 0.3000 IN
 
(RCG0G6 OWTT 2B9-CO4F. POS-NSI BIWIVI -20.000 21.000 5.000 -15.000 ZNRF 377.0004 IN
 
..... 0,0400

0s70
 PACG 
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AILERON EFFECTIVENESS INYAW, DELTA ELEVATOR AT -10 DEGREES
 
.04 
x
 
>_ .03 
m..o
 
U 
2-02 
.0 
Li 
- ifJ. -1.4 -.2' -20 - 8 6 4 2 a 2 4 6 8 10 12 14 16 
SIDE SLIP ANGLE. BETA. DEGREES
 
DATA SET SYMBOL CONFIOURATION DESCRIPTION AILRON ALPHA LELEVN RELEVN REFERENCE INFORMATION 
, RcQaS9' C GWITT 289-CCWF. ROS-NalB vi a.OS 0.000 -10.000 -10.000 REFS 9.19S2 SQ FT 
Inc-0621 ZI aWTT 289-CON/Fo ROS-MSI SIl.JIl -10.000 0.000 -S.COD -15.009 REFL 6.4320 FT 
I RC00683IRC0665, QU &W T6GtTT Z89-CCN F* ROS-N B~t2"-CONIF. ROS-NJRI B1',411SIW/Vt 0.000 -10.0 21.000 21.00, 
-10.000 
-5.000 
-1n.000 
-15.000 
REFB 
XMRP 
3.8920 
1485T.004n 
FT 
IN 
YMRF 0.0000 IN 
ZMRF 377 0004 IN 
HACH:P 0.170 SCALE 0:0400 
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AILERON EFFECTIVENESS INYAW, DELTA ELEVATOR AT -10 DEGREES

.08 .. ... 
. . ." . . . .. . . 
.06 
X .05
 
- .o04 
.'- .02 
z 
- .00 
C
 
-.US
 
16 -1$4 -12 -10 -68 -6 -4:2a 2 8 i 1.- 24 16 
SIDE SLIP ANGLE. BETA. DEGREES
 
DA/ ET CCOFGURATION X'YH]C C- DESCRPTJC AILR MO ALPHA LLEVN RELEVN EFRENC:E NFORATION4R¢Q059) GWTT 299-CONF. KOS-NBt slWLV1 0.OO0 13,000 -10-000 -lO.UO REFS 9.1952 QF
( R ¢ W T T - CO N F . N O L O - 0 . R . 06a Z 8 9 9 OS - B I WI V 1 3 [ g O . 1 OG P 3 1 S O.FTG8
C a GWTT 299-CONF- 9OS-Nal1 BIWIV1 0,000 21,000 -10.000 -10.000 REtF8 3.6920 FT
(R¢ 465 1 a wT Z9-CONF . ROS-N a I w V1 
- 10.00 21,0C 'g -5*(]00 -15 00D X RP , 14 5 .D40 in 
YMR F 0.0000 IN
 
ZMRP 377.OC04 IN

MAth 0.170 
 SCALE 0.0400
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.35 
AILERON EFFECTIVENESS INYAW. DELTA ELEVATOR AT -10 DEGREES
 
*35 ~1rn-rrrr-~r -- rj-~.--rf-r-C 
(W .15 u4 ___ 
z 
.05 
C-.
LiJ 
L)w -° ­
0 
-. 0 
-I 
-. 30
 
- a -14 -12 -10 -8 - 6 -4 -2 0 2 4 6 8 I0 12 14 16 
SIDE SLIP ANGLE. BETA, DEGREES
 
DATA SET SYMBOL CCNFIGURATCN DESCRIPTION AILRON ALPHA LELEVN RELEVN REFERENCE INFORHATION
 
CRCQ0591 GWTT 289-CWF. ROS-NBI LIWIVJ .000 0.000 -10.000 -10.000 REFS 9.1952 SQ FT
 
LRCQ062) GT 2s-CO.F. ROS-NB1 OIWIVI -10.000 0.000 -5.000 -15.000 REFL 6,4320 FT
 
RCQGB) GWTT ?89-CONF. R0 -NBI BWIVI 0.000 21.00 -10.000 -10.000 REFS 3,892n2 FT
 
(RC4065 U GWTT 289-CCNj. ROS-N1 BZWIVI -10.000 21.0G -5.OG -15.000 XNRF 1485,0040 IN
 
YHRP 0.0000 IN
 
ZNRF 377,004 IN
 
SCALE 0,0400
MACH 0-73 
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1.1 
AILERON EFFECTIVENESS INYAW, DELTA ELEVATOR AT -10 DEGREES
 
- - -- -I -

0.7 
0.6 
-JL3 
0.5 
z 
L. 0.4 
S .3 
LiL 
uJ 0.2 
'1 .1 
-1 
0.0 
-0.2 
14 -14 -12 -10 -8 -6 -4 -2 a 4 6 8 20 12 14 16 
SIDE SLIP ANGLE, BETA. DEGREES 
OATA SET SYMBOL CONFIGURATION DESCRIPTION AILRON ALPHA LELEVN- RELEVN REFERENCE INFORMATION -
(RCQ59) 
(RCG2) LI 
GWIT 209-CF. ROS-NB1 SIWIVL 
GWTT 289-COF. ROS-NBt' SIWIVI 
0.000 
-10.00 
0.000 
0.000 
-10.000 
-5.O 
-10.000 
-15.000 
REFS 
REFL 
9.1952 
6.4520 
SO 
FT 
FT 
IRCQOG6) GWTT 2B9-CONF. ROS-Ns1 SIWiVI 0.000 21.000 -10.00 -10.000 REFB 3.8920 FT 
(RCO1O65) UJ 0TT 2z9-COF. ROS-N0l BIWIVI -10.000 21.005 -5.000 -15.000 XNRP 1485.0040 IN 
YMRP 0.0000 IN 
ZMRF 377.0004 IN 
MACH o.:m SCALE 0.0400 
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AILERON EFFECTIVENESS INYAW. DELTA ELEVATOR AT -10 DEGREES 
ase-r,-r -,rt r---yrr-I--ar-r n-rr -r-rr I-r-rr I rr'rl,~i-r-rr l ..i J 
4 
.04 
z 
.02(33 
U 
14 -. 00 
Z 
-. 
.02 
0 
-. 04 
-. 05 _ _ 
.06" -14 -12 -10 -a -6 4 -2 0 2 4 6 8 10 12 14 16 
SIDE SLIP ANGLE, BETA,-DEGREES 
DATA SET SYMBOL CC.FIOURATI 0ESCR1PTIC AILRON ALPHA LELEVN RELEVN REFERENCE INFORMATION 
(RCQ059)
CRCOO62 
Q GIT 
GWTT 
Z89-COYF. 
ao9-CONF. 
ROS-NSI 
RO-N81 
PIWIVI 
SIWIVI 
0.000 
-10.000 
0.000 
0°.00 
-10.000 
-5.000 
-10.000 
-15.000 
REFS 
REFL 
9.1952 
6.4fl0 
SO 
FT 
FT 
(RCQOGS GWTT 2B9-CF.F ZOS-N01 B1WIV1 a.DO0 21.000 -10.000 -10.000 ReFB 3.8920 FT 
(RCO 35 LwT 289-CCIF. ROS-N81 BIWIV1 -10.000 21.000 -5.00 -15.0GD XNRF 1485.0040 IN 
YNRF a.0000 IN 
ZHRP 377.0004 IN 
ACH 0.170 SCALE 0.0400. 
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AILERON EFFECTIVENESS INYAW. DELTA ELEVATOR AT -10 DEGREES
 
.45 1.... 1. , , 
1--r-t+ .1. 

.30
 
.25 
co 
.20
 
.15
 
".0 ' -14 -12, -10 a 6 - 7 a 2 4 6 111 12 14 16 
SIDE SLIP ANGLE. BETA, DEGREES
 
CAT. SET SYMSOC CCNFIGUeAT10N O5SCRIICW AILRCN ALFRA LELFVN RE!LEVN REFERENCE INFORMATION 
, RCQ059) Q GWTT Z$9-CCOF. ROS-Nffl BlWlVl u.000 O.COD -10.000 -10.000 REFS 9.1952 SO FT 
(RCO062) GlWTT 209-cwF* Ros-NS1 a1WIVI -10:000 0.000 -5.000 -15.000 REFL 6.132U FT 
cRCQO6s' 0 &WTT Z89-CCNF: RC)S-NB1 BIWlV! CABOO 2L.000 -10.000 -10,GGO REFS 3.se2a FT 
(RCQ065) GWTT Zeq-C F°.ROS-Nal siwiV1 -19,o0a 21.000 -5.000 -15,0OO XMRF 1485.0040 IN
 
*YMRF 00000 IN 
Z.RF 377.0004 IN 
-ACH 4 .17 SCALE 00400 
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EFFECT OF VERTICAL TAIL INYAW
 
.,-r, t-n- -,,, -i-E ~lTJ1 -,-n-r-rr nrr ,-rr J c 	 ! = 1,,i 
m .04 
< 
X-
U) 
z .0 
z 
IL 
7-
C) 
U) 
z 
- .06 
-I -14 -12 -10 -8 -6 -4 -2 0 4 & 8 10 12 14 is 
SIDE SLIP ANGLE, BETA. DEGREES
 
CATA SET SIYMBOL CoFrizURATIa DESCRTPT10t ALNHA LELEYN RELEVN RUDDER REFERENCE INFORMATION 
RC004s) 0 GWTT 289-CONF. ROS-N81 ELWI a.000 0.00 0.000 REFS 9.1952 SQ FT 
CRCO05O) GWT 2689-CO4F. 80S-Na: 51Wl 21.00 D.000 0.000 REFL 6.43?0 FT 
[RCQ0543), a OWTT O9-CO4F. ROS-NSX 5IWI9V 0.000 ,o000 0.00a .O000O rEF 3.8920] FT 
KRC 0$ GWTT 289-COtF. ROS-81 BBIWVI 21.000 0,005 0.000 0.000 	 XHRP 14s5.0040 IN 
YMRF 0.0000 IN 
ZNRF 377.0004 IN 
MACH 0.ilc 	 SCALE 0.0400
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EFFECT OF VERTICAL TAIL INYAW 
.04 
U)-
.02 
.04 _ _ 
U 
z 
LJ 
.01 
-. .03L-°  
0 6 i - 4 -12 - 10 -8 -6 - 4 - 2 a 2 4 6 
SIDE SLIP ANGLE. BETA. DEGREES 
DATA SET SYMSO_ CO6FIGURATIONDESCRIPTION ALFHA LELEVN RELEVN 
(R C Q 4 0 ) Q G WT 2 9 - C O N . RO S - NB 1 b W l . 0 0 0 0 1 0 0 0 . 0 0 0 
¢R C Q 0 5 0 1 L G WT Z6g - C C F . ROS -N B 1 8 1 W I 1 00 0 0 ,0 0 0 . 0 0 0 
I RC405.1 0 CWTT 209-CCOF NOS-Hal alwivi O.Doo 0,000 
0.000 
RC 052 ) [Ej WT T 2 9- C01Fo ROS-NB I BIW VI 21 .000 0.000 0.000 
ACH 6o70 
8 
RUDDER 
0.000 
. 00 
10 12 4 
REFERENCE INFORMATION 
RE S9 1 5 
REFL 6 .4 2 0 FT 
REPS s.8 9 rT 
X RF 485 0040 I N 
YMRP 0000 IN 
ZMRZ, 377,0004 IN 
SCAL 0400" 
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1 
EFFECT OF VERTICAL TAIL INYAW
 
.,. .... ., .. . . . . .I ... .. 1i 
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Ld .1o 
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w 
t: 
<: 
.,2 
-J 
-. 20 ____ 
-. 30jl . . . . . . , _ 
so -14 - -0 -8 6 4 .- Z 0 2 4 a8 10 12 14 as 
SlOE SLIP ANGLE, BETA. DEGREES
 
DATA SET SYMBOL CCJFIGURATIQ4 DESCR!FTIa. ALFHA LELEVN RELEVN RUDDER REFERENCE INFORMATION
 
(RCQ04$) iTT 289-CCNFo ROS-NB1 S1M1 0.000 0.000 0.000 REFS 9.1952 SQ FT
 
CRCQ05O) Ll GTT 289-CONF. ROS-NBI 8114 21.000 0.009 0.000 REFL 6.4320 FT
 
(RC0054; 8 GWTT 289-C0NF. ROS-NE1 B WlVl 0.000 0.000 o.oca 0.000 REFS 3.8920 FT
 
CRCG0525 WTT Zat-CONF. ROS-NBI BlW1Vl 21.000 0.000 0.000 0.000 XIRF 1485.0040 IN
 
YNRF 0.0CO0 IN
 
IN
377.0004ZNRFSCALE 0.0400MACH 0.170 
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EFFECT OF VERTICAL TAIL INYAW
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SIDE SLI-P ANGLE, BETA. DEGREES
 
DATA SET SYNBO. CCFIGURATI DESCRIFTICN ALPHA LELEVN RELEVN RUDDER REFERENCE INFORMATION 
(RCQ04S) C 0, T ZS9-CCWF. RO$-NI 8I± C1.900 0.000 0 .OG0 REFS 9 l4.z So FT (RCOs0) £1 &64TT299-C0NF. ROS-NOI 8±W1 21.000 0.000 0.000 REFL 6.4320 FT
 
(RcO054) GwTT 289-OF: ROS-N1 IWIVI a.000 o0.000 0. 00 0.000 REF 3.8920 FT
 
"C'052 I I 0W2 2S9-CO4 P. RoS-Nei 81BVl 21.000 .0CC 0.000 0.000 XHRF 1485.0040 IN
 
YNRF 61.0000 IN
 
ZNRF 377.0004 IN
 
SCALE 0.0400MACH 0-170 
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EFFECr OF VERTICAL TAIL INYAW
 
hf I 
"04 - ______ --- __ __ __ --- ----­
04 
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LX 
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LFi 
S-.01
 
-.023 
_ _ _ 
-.05 ______ ______ , : .. _ .-­
.06
-16 -34 -12 -10 8 -6 4 2 a 2 4 6 . 8 10 12 14 16 
SIDE SLIP ANGLE. BETA. DEGREES
 
DATA SET SrMBOt COCFIGURATION DEiSCRI-TLON ALFHA LELEVN RELEVN RUDDER REFERENCE INFORMATION 
(RC0048) GWTT 289-CNF. ROS-NS1 S1,1 0.000 0.000 0.000 REFS 9.1952 SQ FT 
IRCQ050 } I G1T1 289-COWr. ROS-NBI 8114 :,OOO 0.00 0.000 REFL 6.4320 FT
 
fRC-054} Q GWTT Z89-CONF. ROS-NBI IlWIVI G.000 .0.000 0.000 0.000 REFB 3.89 0 rI
 
cFC0052, Li GWT 289-ccNF. ROS-NBZ BI WVI 21.000 0.000 0.000 0.000 XMRP 1485.0040 IN
 
YMRF 0.0000 IN
 
ZNRF 377.0004 IN
 
MACH U*11D SCALE 0.0400
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EFFECT OF VERTICAL TAIL INYAW
 
°1
 
.430 ­
-aHle -14 -12 -0 --S 4 4 6 a 1o 12 14 16 
SIDE SLIP ANGLE, BETA, DEGREES
 
O A T SYMBOL CONFIGURATION DESCRIPTION AVM A LELCVN RCLE"N RUDDER REFERMN¢: INFONMATION 
(Rcaa ) GWTT 789-C ROS-NBI 0.O o 0.0 REFS 9.195Z so FTF: 8BiW G ,o .000 
IRCQ050) VYT 289-CNF. ROS-fial Biw! 21:1090 0,00 aOoG REFL 6.A32 FT 
, RCQ054) GWTT 269-CMF. ROS-Nal BIWIVi 0.000 0,00O 0,Duo 0.000 REFB 3.8920 F T 
, 'cans GWTT 285-CONF: ROS-NBI 81WIVI 21 .00c; 0.000 9,0ca 0.000 x4RF 44$5.0040 IN 
Y0RF 0.0000 IN
 
ZMRF 377.0004 IN
 
MACH 0.170 
 SCALE 0.0400
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